Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  The  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 


Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  /  /books  .  google  .  com/ 


DISEASES  OF  THE  EYE 


CLINICAL  MANUAL 


OF 


DISEASES  OF  THE  EYE 


INCLUDING  A 


SKETCH  OF  ITS  ANATOMY 


BY 

D.  B.  St.  JOHN  ROOSA,  M.D.,  LLD. 

ProCaaor  of  Diseases  of  the  Eye  and  Ear  in  the  New  York  Post-Graduate  Medical  School  and  Hflqrital ; 
Surj^eoo  to  the  Manhattan  Eye  and  Ear  Hospital ;  formerly  Profes§or  of  Diseases  of  the  Eye  in 
the  University  of  the  City  of  New  York,  and  in  the  University  of  Vermont;  Consultiac 
Surgeon  to  the  Brooklyn  Eye  and  Elar  Hospital ;  President  of  the  New  York 
Academy  of  Medicine;  Honorary  Member  of  the  Medico-Chirursical 
Society  of  Edinbnnih ;  Honorary  Fetlow  of  the  Academy  of 
Medicine  of  Havana,  Cuba,  etc.,  etc 


Illustrated  by  One  Hundred  and  Seventy-Eight  Engravings  and 
Two  Chromo-Lithographig  Plates. 


-  NEW  YORK  ■ 
WILLIAM  WOOD  &  COMPANY 
i8j4 


Copyrighted,  18ft4. 
Bt  WILLIAM  WOOD  &  COMPANY 


CLECTnOTYPED  AND  PRINTED  BY 

TME  puauSHcna'  priktino  companv 

ia>-m  WE»T  t4TH  STREET 

NEW  Y<m 


MY  COLLEAGUES 

IN  THE 

MANHATTAN  EYE  AND  EAR  HOSPITAL, 

THIS  VOLUME  IS 

RESPECTFULLY  AND  AFFECTIONATELY  DEDICATED. 


PREFACE. 


This  book  has  not  been  written  because  the  author  supposed, 
for  an  instant,  that  there  were  not  already  in  the  English  . 
tODgue  many  excellent  treatises  on  diseases  of  the  eye.  It  is 
presented  to  the  profession  because  I  have  not  deemed  that  the 
debt  I  owe  to  it  could  be  even  approximately  satisfied,  nor  my 
own  reputation  as  a  teacher,  whatever  that  may  be,  justly  set- 
tled, unless  I  presented  in  a  permanent  and  accessible  form 
some  of  the  results,  with  their  personal  coloring,  of  my  long 
eiperience  both  in  hospital  and  private  practice,  in  ophthalmic 
disease  and  therapeutics. 

To  prepare  a  cyclopedic  text- book  of  ophthalmology  has  not 
been  my  aim.  The  reader  will  not  find  in  these  pages  a  notice 
of  all  that  has  been  described  or  suggested  by  the  numerous 
writers  upon  diseases  of  the  eye,  but  I  trust  that  the  book  will 
^)e  found  a  complete  and  safe  guide  to  the  practitioner.  In 
many  of  the  subdivisions  of  ophthalmology,  it  would  be  almost 
impossible  for  any  writer  to  say  anything  novel  or  original. 
The  labors  of  renowned  men,  some  of  them  happily  still  living, 
have  settled  certain  points  forever;  but  there  are  still  depart- 
ments of  ophthalmic  science  and  art,  in  which  many  things  are 
Wider  discussion  and  concerning  which  widely  differing  views 
are  held,  especially  in  the  United  States.  For  my  views  on  these 
subjects,  which  are  chiefly  to  be  found  in  the  fourth  part  of  this 
Work,  I  invite  an  impartial  hearing.  Those  which  are  true  will 
form  a  part  of  an  indestructible  structure  that  is  still,  as  it  has 
for  centuries,  in  process  of  erection ;  those  theories  which 
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prove  to  be  false  will  speedily  be  rejected,  as  not  lit  for  the 

biiiliier's  use. 

For  the  preparation  of  the  anatomical  sketch  of  the  various 
parts  of  the  eye,  I  am  indebted  to  the  intelligetit  and  p^nstak- 
ing  labor  of  Dr.  A,  Davis.  The  original  drawings  in  this 
part  were  made  under  his  supervision  by  Dr.  H.  S.  Potter.  I 
have  also  received  valuable  ai^sistance  in  various  partem  of  the 
work  from  ray  asstK:'iiites  in  private  and  h*>?pital  practice.  Dr. 
J.  B.  Emej-son  and  Dr.  Frank  N.  Levvi^.  The  GIossai*>\  which 
has  been  eonsidereii  valuable  by  those  using  the  Ophthalmic  and 
Otic  Memoranda,  published  by  the  late  Dr.  Edward  T.  Ely  and 
myself,  has  been  enlargeil  for  this  work,  also  by  Dr.  Davis, 

Tlie  opticians,  MetisrB.  Georgen  and  Hahn  and  Mr.  E.  B, 
Meyrowitz.  have  furnished  me  with  many  electrotypes  of  in- 
struments for  examining  the  eye.  The  other  illustrations  of 
instruments  are  chiefly  from  the  excellent  catalogue  of  the 
house  of  Liier.  in  Paris.  Two  of  the  chrorao-Hthographic  draw- 
ings were  made  from  nature  by  Miss  Elkins. 


D.  B.  St.  John  Roosa. 


NkM-  Yo&£.  &S]-r£MB&U.  1894. 
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PART  I. 


SKETCH  OF  THE  ANATOMY  AND  PHYSIOLOGY  OF 
THE  VARIOUS  PARTS  OF  THE  EYE 
AND  ITS  APPENDAGES. 


CHAPTER  I. 


ANATOMY  OP  THE  APPENDAGES  OP  THE  EYE. 

Eyebrows.— Eyelids.  —  Muscles.  —  Tazsal  Cartilages.  —  Cilia.— Blood-Vessels.— 
Lachrymal  Apparatus.  — Muscles  of  the  Eyeball. 

EYEBROWS. 
(Supercilia,  above  the  lashes.) 

The  eyebrows  are  two  thickened  ridges  of  integument  arched 
above  the  upper  border  of  the  orbits.  They  are  connected  to 
the  underlying  muscles,  corrugator  supercilii,  orbicularis  pal- 
pebrarum, and  occipito-frontaliSy  by  rather  short  and  firm  con- 
nective-tissue fibres.  Short  hairs,  slanting  outward,  cover  the 
brows  from  near  the  median  line  to  the  outer  extremity  of  the 
superciliary  ridge.  By  the  action  of  the  underlying  muscles, 
the  brows  can  be  pulled  downward  and  slightly  inward,  and  in 
this  way  made  to  protect  the  eyes,  and  to  limit  in  a  slight 
measure,  the  amount  of  light  entering  them. 

The  corrugator  supercilii  is  the  chief  muscle  in  moving  the 
eyebrows  downward  and  inward.  It  arises  from  the  inner  ex- 
tremity of  the  superciliary  ridge  on  the  frontal  bone,  passes 
outward  and  upward,  to  be  inserted  into  the  under  surface  of 
the  upper  portion  of  the  orbicularis  palpebrarum,  opposite  the 
middle  of  the  orbital  arch.  It  also. sends  a  few  fibres  of  inser- 
tion to  the  occipito-frontalis  near  this  x>oint. 

Function. — The  function  of  this  muscle  is  to  pull  the  eye- 
brows downward  and  inward.  It  is  innervated  by  branches 
^rom  the  facial  or  seventh  nerve  and  from  the  first  division  of 
the  fifth  nerve. 

EYEUDS. 
(FalpdmB,  eyelids.) 

The  eyelids,  upper  and  lower,  are  two  movable  curtains  or 
folds  which  cover  the  entrance  to  the  orbit  and  protect  the  eye- 
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bull.  The  under  or  posterior  surfaces  of  the  lids  are  tept  in 
contact  with  the  eyebfill,  hy  the  action  of  the  muscles  and  by 
atmoHpherio  preaaure.  The  upper  lid  is  larger  and  more  moy- 
ahUi  than  the  lower  one,  having  a  si>ecial  muscle,  levator  pal- 
pt'lfva'.  sitpen'oris^  to  lift  it.  The  lids  hare  two  borders  or  mar- 
ginn,  one  attached  and  one  free;  two  surfaces,  anterior  and  pos- 
tin'ior ;  two  extremities,  outer  and  inner.  The  attached  or  orbital 
margin  of  tlio  lids  is  convex  and  very  thin,  graduall.y  shading 
ofT  into  the  tarso-orbital  fascia  which  connects  the  lids  to  tlie 
nmrgins  of  the  orbit. 

The  free  margins  of  the  lids  are  about  one  line  in  thickness; 
thi\v  have  tvvfj  lips,  an  inner  sharp  lip  and  an  outer  rounded  lip, 
The  outer  nninded  lip  is  pierced  by  two  or  three  rows  of  hair&, 
the  cilia  (c  c,  Fig.  1).  Just  in  front  of  the  inner  hp,  the  mouths 
of  the  MeilKimiari  glands  open  Fig.  l).  On  the  inner  hp  of 
U>th  up]>er  and  lower  lids,  alwut  24  lines  from  the  inner  canthus. 
iH  n  small  elevation — htvhrymal  paptlla.  At  the  summit  nf 
each  of  these  pnpillee  is  a  small  opening,  jxiMc^wm  lachrymak 
{p.  Fig.  ;0,  which  is  the  beginning  of  the  canaliculus  leading 
into  the  larhryn»;d  sac. 

The  rinteriiir  or  outer  surface  of  the  lids  is  convex  and  formed 
of  a  very  thin  skii»,  while  the  posteiior  or  inner  surface  is  am- 
cave  and  formed  of  conjunctiva.  The  outer  extremity  of  the 
lids  is  sluirp.  while  the  inner  esti^emity  is  rounded  off,  Tbe 
(tpikct*  left  hetwwn  the  frw  margins  of  the  lids  when  the  eyes 
nnMi|K'n  is  calK-sl  the  p^itprhml  jiasftre.  At  the  outer  extremit}^of 
thiK  ii8Hun\  the  fnn*  Ininlers  of  the  lids  meet  at  an  ac^ile  angle 
U)  form  the  ontrr  caitthns :  at  the  inner  extremity  the  angle  ^e■ 
iwiHHi  the  frtx"  l*onlers  is  s<nnewhat  rounded  out — inner  cauthns 
^t«M»HV,  ;iii^U>  of  the  eyeK 

The  lids  aiv  i^>mjH^tMl  of  skin,  areolar  tis&ne,  muscle,  fibrous 
tissue  (mi-calU**l  cartilages^  conjunctiva,  glands,  nerves,  blood- 
vi-fiwel?*  and  lytuphatioi. 

The  mivijnmt  nl  wmting  the  lid  and  forming  its  external 
h^xi^r  in  very  tlnn  and  i|uit**  lax.  Thi?  latter  feature  is  owing 
U>  il«  Kxwi*  i>nmtvtitHi  with  tlie  underlying  tissue.  At  the  free 
lUAr^^iii  of  (hi*  lid,  however,  it  is  firmly  attAcbed  and  is  here 
ivnlimiou**  with  tht*  t^^ijnnctiva,  A  few  rerr  fine  hairs  [h  A, 
1%.  I)  whWh  htsvn^  th«vir  nvt*  in  arwhw  tissue  beneath,  sSnd  this. 
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The  mouths  of  a  few  sweat  glands  also  open  on  its  surface.  Th© 
glands  themselves  (5,  Fig.  1)  are  situated,  as  were  the  hair 
bulbs,  in  the  underlying  cellular  tissue. 

The  areolar  tissue  is  a  very  long-fibred  connective  tissue 
which  joins  the  integument  of  the  lid  to  the  underlying  struc- 


otodiAal sweat -Ktancls.  v*  Klande.  e,  ut  (Lif^  )>iutesoritiL'Cllla.  cr.  ItbUfiLththcfikiu  nodtnetween 

bwdtlieoarUlagBot  tbeliiil  ai^set'i]  tlw-^ntln  of  EhiMrniisverRely dlTlil>wi  tiitmlleni  oftlbrefl  oTibeor* 
l^ciilArit  cdukIc;  two  of  i4i«9e  biindlec,  r  r,  aear  the  five  mari^ti,  ac^  KlnlddrH  iiiU(*Clf,  In  ilie  t?u.r- 
^lUw  LmbeddMj  tte  Meibonilau  iErlamla,  i.  tbe  oriflctis  of  whioh  ^■^p^fn  on  Ihf  frve  border  of  ihf  lid 
l«itl  III  (root  of  its  pojtteriOT  Rliarp  edgi^;  hig^her  Ufj  Id  tlie  e4rtilAim  are  Walfjejer's  KifWiiiB.  w Abuve, 
m  ihe  csjtUa^.  is  Uie  superior  TUThlI  arcb.  n;  below,  the  liiftfrior  taraat  arch.  a'.  The  inner  aur- 
l>cn  of  ib«  lid.  oonjUDLitlva.  fsof  an  Ad«n.ci[ii  cbaraecer  at  the  upper  p&rt;  over  the  borsuBt  It  ta 
NpQIwT  in  ostun*. 

tures.    It  dififers  from  ordinary  areolar  tissue,  in  having  no  fat 
follicles  in  it.    Hair  follicles  and  sweat  glands  are  imbedded  in  it. 
MuscuEi*. — The  muscies  entering  into  the  structure  of  the 
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lids  are:  Ofb/cnhiris  palpebraranh  palpebral  portion;  mvscuhs 
clit art's  Rioktni;  tensor  tarsi  (Horner's  muscle,  Horner,  PhiJa- 
delpta,  nineteenth  century) ;  levator  palpebrce  supen'oris,  apo- 
neurosis of;  muscuhiS  pntpebraliSy  sup4?rior  and  inferior.  The 
]as;it'name<l  muscleB,  mnscnH  palpehrtth's^  are  organic,  involun- 
tary muscles,  while  the  others  are  inorganic  aud  voluntary. 

The  orbicularis  palpebrarum,  the  palpebral  portion  of  which 
only  entei-s  into  the  formation  of  the  lids,  is  a  thin,  hroatl,  cir- 
cular muscle  lying  just  I>eneath  the  integument.  The  orbicular 
portion^  or  that  portion  that  surrounds  the  orbit,  arises  in  part 
from  the  internal  angular  processes  of  the  frontal  bone,  in  part 
from  the  naaal  process  of  the  superior  maxillnry  bone,  and  in 
part  from  the  outer  surface  of  tbe  innt^r  half  of  the  tendo-palpe- 
brarum — a  short,  bifurcated  t-endon  extending  from  the  nasal 
process  of  the  superior  maxillary  bone  to  the  inner  extremities 
of  the  cartilages.  From  this  origin,  the  tibres,  which  are  coar&e 
and  of  a  decided  red  color,  extend  in  arches  over  the  upjier  and 
lower  margins  of  the  firbits,  meet  at  the  external  margin,  join 
and  form  complete  ellipses.  In  this  way,  a  thin,  flat  musc.*le  i3 
formed,  which  surrounds  the  entire  orbit  and  at  the  external 
margin  extends  for  a  short  distance  on  to. the  temple.  The  or- 
bicidai'is  is  firmly  attached  above  to  the  occipito-frontalis.  Tlie 
tendon  of  the  corrugator  suijeirilii  ia  inserted  into  its  under 
surface.  Below  and  externally,  it  ia  not  bo  closely  attached 
to  the  underlying  tissue.  The  palpebral  ^Kirtion  of  the  nrbicu 
laris  arises  in  part  from  the  outer  liifurcated  part  of  the  tendo* 
pal|)ebrarum,  and  in  ]mri  (Homer's  muscle)  from  the  crest  of 
the  lachrymal  bone,  and  its  adjoining  orbital  surface,  and  soni^ 
times  partially  from  the  aponeurosis  closing  the  lachrymal 
groove.  From  this  origin,  the  fibres  from  the  bifurcated  por- 
tion of  the  tendo-palpebrarum  extend  outward,  over  the  tarsal 
cartilages  and  tarso-orbital  fascia?,  to  meet  at  the  external  com- 
missure along  a  raised  hue  (ivijj/(c)which  extends  horizontally  out- 
ward  from  the  external  canthus,  the  fibres  not  joining  to  form 
complete  elliiises,  as  did  the  fibres  forming  the  orbital  portion  of 
the  muscle.  The  fibres  are  very  tliin  and  pale  as  compared  with 
those  of  the  orbital  portion.  Those  near  the  free  borders  of  the 
lid  (from  their  minxite  description  by  Riolanus  have  been  called 
mnsculm  ciliaris  Riokiui)  extend  in  almost  straight  lines  along 
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the  cartilage  to  meet  at  an  acute  angle  at  the  outer  commissure, 
while  those  situated  further  away  from  the  free  border  form 
arches,  which  are  more  curved  as  they  recede  from  the  free 
border.  At  the  external  commissure  where  they  meet  along  the 
cellular  raphe,  they  are  closely  bound  down  to  the  underlying 
fascia. 

Homer's  muscle,  the  tensor  tarsi,  is  that  part  of  the  pal- 
pebral portion  of  the  orbicular  muscle  which  arises  from  the 
crest  of  the  lachrymal  bone  and  its  adjoining  orbital  surface. 
From  that  origin  it  extends  outward  and  divides  into  two  slips, 
an  upper  and  a  lower,  just  in  front  of  the  lachrymal  sac.  From 
the  point  of  bifurcation,  the  slips  extend  outward  along  the  outer 
surface  of  the  canaliculi,  one  joining  to  the  inner  extremity  of  the 
upper  lid,  and  the  other  to  the  inner  extremity  of  the  lower  lid,  to 
be  inserted  into  the  free  border  of  the  cartilages  near  the  lachry- 
mal papillje.  Some  of  the  fibres,  before  they  are  inserted,  en- 
circle the  lachrymal  puncta,  while  others  in  conjunction  with  a 
few  of  the  pale  fibres  of  the  palpebral  portion  of  the  orbicularis, 
are  said  to  extend  across  the  cartilages  near  their  free  borders  to 
their  outer  extremities,  situated  partly  in  front  and  partly  be- 
hind the  ducts  leading  from  the  Meibomian  glands,  and  are 
known  as  the  muscle  of  Riolanus. 

The  levator  palpebrw  superioris  arises  about  one  line  from 
the  upper  margin  of  the  optic  foramen,  just  above  the  origin  of 
the  superior  rectus  muscle.  It  is  a  thin,  flat,  ribbon-like  muscle 
which  passes  forward  just  beneath  the  roof  of  the  orbit  to  be 
inserted  into  the  orbital  margin  and  anterior  surface  of  the 
upper  lid  by  a  broad  fan-shaped  aponeurosis,  which  extends 
from  one  extremity  of  the  tarsus  to  the  other. 

The  musculus  palpebralis  superior,  or  superior  palpebral 
muscle  (Miiller),  is  an  organic,  involuntary  muscle.  Its  fibres 
arise  from  between  the  fibres  of  the  inorganic  voluntary  muscle, 
levator  palpebrse  superioris,  just  before  the  fibres  of  that  muscle 
terminate  in  the  broad,  fan-shaped  apon^rosis  that  connects  it 
to  the  upper  margin  of  the  upper  lid.  From  this  origin,  the 
fibres  pass  downward  between  the  broad  aponeurosis  of  the  leva- 
tor superioris  and  the  conjunctiva,  to  be  inserted  into  the  under 
surface  of  the  upper  margin  of  the  upper  tarsal  cartilage,  the 
attachment  extending  from  one  extremity  of  the  lid  to  the 
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other.  There  is  a  similar  muscle  in  the  lower  lid,  which  arises 
from  the  orbital  connective  tissue.  These  muscles  act  in  the 
vertical  direction  only,  and  are  supposed  to  perfectly  join  the 
free  borders  of  the  lids  when  the  ey^  are  closed. 

The  function  of  the  orbicularis  muscle  is  to  close  the  eyelids. 
Horner's  muscle,  a  part  of  the  palpebral  portion  of  the  orbicu- 
laris* from  its  position  directly  over  the  lachrymal  sac  and  canali- 
cuU,  puUs  the  upper  walla  of  these  structures  upward  when  it 
acts,  perhaps  producing  a  partial  vacuum  in  the  lachrymal 
sac,  which  causes  the  teal's  to  be  sucked  into  the  caualiculi  and 
sac  along  with  the  incoming  air.  This  muscle  is  supposed  to 
in  this  way  aid  materially  in  the  drainage  of  the  eye.  It  is 
questionable,  however^  if  the  vacuum-forming  power  of  Hor- 
ner's muscle,  has  a  great  deal  to  do  with  the  drainage  of  the  eye ; 
the  capillary  action  of  the  puncta  and  canaliculi,  together  w^ith 
the  action  of  the  muscles  of  Riolani,  Muller,  and  the  orbicularis, 
performing  this  function  in  the  main.  The  function  of  the  leva- 
tor palpebrm  superioris^  as  its  name  indicates,  is  to  elevate  the 
upper  lids.  It  is  a  direct  antagonist  of  the  orbicularis  palpe- 
brarum. 

The  orbicularis  and  Homer's  muscle  are  innervated  by  the 
seventh  ner^^e,  the  facial,  the  levator  superioris  by  the  third 
nerve,  and  the  palpebral  muscles  of  Miiller,  by  the  sympathetic. 

The  tarsal  cartilages  are  not  genuine  cartilages^  the  name 
being  an  incorrect  one.  They  are  simply  thin  plates  of  dense, 
fibroua  connective  tissue,  the  upper  one  larger  and  crescentic  in 
shape,  the  lower  one  smaller  and  elliptical.  The  upper  one 
measnrea  at  its  bmadest  part  about  9-^  lines  in  height*  while 
the  lower  one  at  its  broadest  part  measures  only  i\  lines.  From 
their  broadest  part  both  cartilages  taper  gradually  toward  their 
extremities^  coming  to  a  sharp  point  externally,  but  are  rounded 
off  at  the  internal  extremity.  The  orbital  or  attached  margins  of 
these  plates  of  fibrous  tissue  are  convex  and  very  thin,  passing 
gradually  into  the  tarso-orbital  fascia,  which  connects  them  to 
the  margin  of  the  orbit.  The  free  margins  are  thicker  and  per- 
fectly straight.  When  the  lids  are  closed,  the  so-called  tarsal 
cartilages  and  the  tarso-orbital  fascia  connecting  them  to  the 
margins  of  the  orbit,  form  a  complete  fibrous  covering  for  the 
eyes.    The  outer  and  inner  end  of  each  cartilage  is  connected  to 
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the  margins  of  the  orbit,  by  special  ligaments — the  outer  and 
inner  canthal  ligaments.  The  outer  canthal  ligament  is  simply 
a  thickening  into  a  narrow  band  or  ligament,  of  that  portion  of 
the  tarso-orbital  fascia  which  extends  from  the  outer  extremity 
of  the  tarsal  cartilage  to  the  temporal  margin  of  the  orbit.  The 
inner  canthal  ligament,  tendo  palpehramm,  is  a  short  tendon  at 
the  inner  angle  of  the  eye.  It  has  its  origin  from  the  nasal 
process  of  the  superior  maxillary  bone  just  in  front  of  the  lach- 
rymal groove,  on  a  level  with  the  lachrymal  sac.  Extending 
outward,  it  bifurcates  just  in  front  of  the  lachrymal  sac,  send- 
ing a  branch  to  the  inner  extremity  of  each  tarsal  cartilage. 
Just  at  its  bifurcation  and  from  its  posterior  surface,  it  also 
gives  off  an  aponeurosis  which  surrounds  the  lachrymal  sac  and 
is  attached  to  the  crest  of  the  lachrymal  bone. 

The  Meibomian  glands  (Meibomius,  seventeenth  century)  are 
a  variety  of  acinous  glands  imbedded  in  the  cartilages  of  the 
lids,  except  near  the  free  margins  where  they  lie  between  the 
cartilages  and  the  conjunctiva.  There  are  thirty  to  thirty-five  in 
the  upper  lid  and  they  are  somewhat  longer  than  in  the  lower  lid, 
where  there  are  twenty  to  thirty  in  number.  The  Meibomian 
glands  consist  of  small  tubes  lying  parallel  to  one  another,  ex- 
tending from  blind  extremities  near  the  orbital  borders  of  the 
cartilages  to  the  free  borders  of  the  lids,  their  orifices  opening 
in  the  free  border  just  in  front  of  the  inner  lip  (m.  Fig.  1). 
These  tubes  have  secondary  follicles  or  acini  emptying  into 
them.  The  walls  of  the  tubes  consist  of  basement  membrane 
lined  with  scaly  epithelium ;  the  secondary  acini  are  lined  with 
polyhedral  cells,  the  centre  of  the  follicles  also  being  filled  with 
polyhedral  cells  which  contain  fat.  It  is  by  the  breaking  down 
of  these  cells  that  the  sebaceous  secretion  is  furnished. 

EYELASHES. 

{Cilia.) 

The  eyelashes,  or  cilia,  are  two  or  three  rows  of  short  thick 
hairs  protruding  from  the  outer  rounded  lip  of  the  free  margin 
of  the  lids  (c  c.  Fig.  1).  Those  on  the  upper  lid  are  longer  than 
those  on  the  lower  and  curve  upward,  while  those  on  the  lower 
lid  curve  downward.    The  roots  of  the  cilia  lie  in  the  connective 
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tis&ue  between  the  orbicularis  muscle  and  the  cartilage  of  the 
lid  About  1-2  lines  from  the  free  border.  At  the  root  of  each 
ciliuni  n  mmlitie«i  sebaceous  Fig.  1)  gland  opens  whose  con- 
tent* serv^e  to  lubricate  each  cilium. 

Blood-Vessels. — The  arteries  of  the  lids  are  chiefly  fur 
nished  by  the  ophthalmic  artery.  The  two  largest  branches  ruQ 
nlonjc  near  the  margins  of  the  lids  on  the  anterior  surface  of  the 
tarsal  cartilages,  forming  two  arterial  arches,  superior  and  in- 
ferior (fi  «,  Fig.  1).  From  these  arterial  arches  the  skin,  areolar 
tissue,  muscles,  fibrous  tissue,  and  conjunctiva  are  supphed  with 
blood.  Free  anastomoses  take  place  in  the  lids  between  the 
branches  from  the  ophthalmic  artery  and  angular,  anterior  tem 
|xtrul,  ni\d  facial  arteries.  The  veins  from  the  lidti  empty  into 
the  temporal  and  facial  veins, 

Nekvks. — The  trifacial  (fifth)  supplies  the  integument  anil 
conjunctiva  of  the  lids:  the  third,  or  oculo-motor,  the  levator 
p4i)(H«l>ne;  the  facial  supplies  the  orbicularis.  Homer's  mufi- 
cU\  mul  musoulus  ciliaris  Riolani.  The  sympathetic  suppli^ 
the  niuscuU  jwlpehrale*. 

Lymvhatic^. — Tlie  lymphatics  of  the  eyelids  are  numer- 
ous  Ihf*  (^injunctiva  lieing  weU  supplied.  They  empty  into  thf 
facial  mid  snUniajdllnrf  glands. 

rHYsioM*iiV. — The  cliief  function  of  the  eyelids  is  to  protect 
the  eyelvvlls;  they  also  help  to  maintain  the  eyeballs  in  pcttjition. 
Tlieir  freqtient  movements  keep  the  coajunctival  secretion  well 
dilttirittuteil  over  ilie  front  of  the  eye,  thoroughly  moistening  the 
conioH,  and  piwent  ertiedon  of  it*  epithelium, 

ANATX^MY  OF  THK  LACHKYMAL  .UTAEATUS. 

TIk*  Uohryiual  np|Mmrits  consists  of  two  portiotis :  a  secret- 
kl|r — the  rMUjuncttva  and  l^u^rynud  gland;  and  a  conducting— 
Xtw^  lachrynial  canaK  tiw  l,vhrTnial  sac.  and  the  nasal  duct. 

SSlECKKTiNu  roKTK»N. — Tlw  oonjunctiYa  will  be  described  in 
Ihft  iN«ci)4m  on  the  i>mjunotiva. 

T1h«  /tfoArymo/  jiftYMtf  if:  divid«>d  into  two  portioos:  an  upper, 
tite  Ur):%^»  |>ar!  and  a  lomr>  the  acressorr.  The  upper  main 
(xmiprittiu);  tb«  laiiger  pan  of  tbegUnd.  is  almost 
aWMHl'«hH|^'«l,  \U  UmtsMt  duunei«r,  which  is  the  transrerse, 
luiNtturin^i  AU>ut  T  linecL.    Its  wrlght  ks  about  11  grainsL  This 


rtion  of  the  gland  is  situated  in  a  fosaa  in  the  roof  of  the 
rbit  at  its  up]>er  outer  angle,  find  is  held  in  position  hy  the 
ftrso-orbital  fiiscia.  The  uj>per  surface  comes  in  contact  with 
le  periosteum  of  the  orbit,  the  under  surface  with  the  external 
nd  t?uperinr  recti  muscles. 

The  lower  accebsory  portion  of  tlie  gland  is  divided  from  the 


s 


Tta  i.—TS6  Tw*  Pohtjohb  ar  tbk  L^CBttnrAL  QLjintm.  (After-  aii,ppey.>  J,  Legator  poJpft- 
braniin  Biu«.-le  :  a.  ntjjt^rlor  (■^•ituH ;  9,  «¥t(>mat  rwtiiii ;  4,  inferior  rectuH :  B,  inferior  oblique  ;  B, 
'rtH4!  pwtJonof  iLc  laiiirinuil  gleUxJ  ;  *,  [iiill«?lmil  ikiKIpO  tr»vera«l  i'V  four  pWMgrt  from  tbe 

main  portion  hy  a  fibrous  septum.  It  consists  of  a  group  of 
»raali  glands  arranged  in  a  row  Just  above  the  fornix  conjimc- 
^'td',  its  anterior  edge  reaching  to  the  orbital  border  of  the  upper 
lid  at  ite  outer  half  t-o  wliich  it  is  attached.  This  lower  smaller 
[n^rtiou  of  tiie  gland  is  sometitnes  described  as  the  accessory 
glatid  of  Rosenniiiller.  Thp  vessels  au<l  nerves  in  the  lachrymal 
glund  enter  it  from  behind.  The  structure  of  the  lachrymal 
glaiwl  is  that  of  an  acinous  glnnd.  Its  secretion  consists  largely 
of  water,  some  salt,  and  a  small  amount  of  albuiiijn.  It  is  car- 
net!  from  the  gland  and  its  accessory  portion  by  seven  to  twelve 
very  narrow  ducts  wtiich  open  on  the  surface  of  the  outer  half  of 
theguijerior  fornix  conjunctivae.  This  secretion  (the  tears)  servea 
to  keep  the  surface  of  the  eyeball  moist ;  it  is  small  in  quantityv 
not  being  secreted  faster  than  it  is  evajxirated  into  the  atmo- 
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sphere.  The  lachrymal  gland  actually  secretes  but  a  small  por- 
tion of  the  tears,  the  conjunctiva  furnishing  most  of  them.  The 
lachrymal  gland  may  be  extirpated  without  impairing  the 
functions  of  the  eye,  the  conjunctiva  furnishing  enough  fluid 
to  keep  the  eye  moist.  When  from  any  cause  there  is  an  excess 
of  tears  secreted,  they  are  carried  off  into  the  nose  by  the  lach- 
rymal passages.    They  are  forced  into  them  by  the  action  of  the 


Fio.  *.— HblitSBHTiL  SlenoK  of  Riqht  Oaair  ok  a  Letet,  with  tb«  Prke  Border  c*  ram 
Lover  Iau  THiiuunH  the  UhcHRVHAi.  Kac-  rMcMlffli^  from  Fiiohs.)  it.  [^c luminal  sac:  ft,  oi-tiitaL 
faflL'ia  surn:iuudi[iR'  the  sac;  d,  canalleultw  ;  ji,  jjunctuin  lauIiryuiAlf;  r.  oiLl-i]i*-&ac  of  coajunctirAat 
tlie  Qutur  angle  ot  the  eye;  a,  ^t-locbAiftit  of  tbe  external  caiichfll  liRameat.  1 

orbicularis  and  Homer's  muscles.  If  the  excess  is  too  great  to 
be  carried  off  by  this  means,  the  tears  run  over  the  lids  onto  the 
face. 

Conducting  Portion. — The  lachrymal  canals  (canaliculi) 
are  two  very  small  canals  leading  from  the  puucta  lachrymalia 
on  the  free  borders  of  the  lids,  near  the  inner  canthus,  to  the 
lachrymal  sac,  Thej'are  three  or  four  lines  in  lengfth  and  one- 
half  a  line  in  diameter.  From  their  beginning  in  the  ptmcta 
lachrtfmalia  they  pass,  the  upper  one  directly  upward  for  about 
1  line,  the  lower  one  directly  downward  for  about  the  same 
distance,  then  both  turn  inward  at  almost  right  angles  to  their 
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rimarv  course,  and  proceed  toward  the  lachrymal  sac  in  arched 
urses.  the  concavities  of  the  arches  facing  each  other  (see 
ig.  4).  Generally  the  two  canals  join*  and  enter  the  temporal 
ide  of  the  lachrymal  sac  as  one  tuhe,  but  they  sometimes  enter 
it  independently.  In  structure  the  lachrymal  canals  consist  of 
a  ver>'  smooth,  firm  mucous  membrane  lined  with  pavement 
epithelium.  External  to  this  mucous  membrane  is  a  thin  layer 
of  connective  tissue.    The  walla  of  these  canals  are  elastic,  and 


Fin  4.— TKiTMii  or  tbk  rirtfiicruRiH.  OoMtrEcTioK  or  thk  Tkndom  vith  tbs  Lachrviul  Rao 
*n  UcCTs.  (AtW  KapiKy. )  1,  LAn^l^irbAl  diin-i^;  2,  beijrlDiiLnfr  oC  these  dut^tt,;  H,  iDt^rnol  eail  at 
*^Umi  CVltlaK«H:  <.  free  tartlertif  tiielida;  S.  |achr>*iiiftl  fifti^i  fi,  AtLai?faiiii*ui  of  the  tpnOoo  lo  tlie 
^^CdTj  ixwi  ~t  itfl  (UriHioD  Into  twn  braDches  -,  K,  the  two  tendons  pasta  around  the  two  tachO'maJ 
Vui^ud  Attach  Ihemfielve*  to  the  intcmiiJ  cod  ot  tbe  torsn)  cartllag«'9. 

the  canals  somewhat  dilated  at  the  angles  near  the  puncta. 
pBoraer's  muscle  lies  directly  in  front  of  and  partly  surrounds 
tee  canals. 

The  lachrtfmal  sat\  into  which  the  lachrymal  canals  empty, 
lies  in  a  groove  formetl  between  the  lacbrj'mal  bone,  and  the 
nasal  process  of  the  superior  maxillary  bone  at  the  lower  inner 
atigle  of  the  orbit.  It  is  slightly  flattened  antero-posteriorly, 
'ounded  off  in  a  blind  extremity  above  and  continuous  with  the 
fiasal  duct  below,  where  it  is  very  much  narrowed.  In  length, 
'rom  above  downward,  the  sac  measures  al>out  (»  lines,  in  width 
abwit  2  lines.  The  rounded  up]>er  extremity  of  the  sac  extends 
about  1  line  above  the  tendo  palpebrarum.  The  transition  of  the 
sac  below  into  the  nasal  duct,  is  usually  a  gradual  one.  Some- 
times  folds  of  mucous  membrane  partially  obstruct  the  passage 
leading  from  the  eac  into  the  nasal  duct.    This  may  give  rise 


ANATOMY  AND  PHYSIOLOGY. 


to  fiiflinilty  in  passing  the  lachrymal  probe.    Thp  stru 
thd  larhrymnl  sac  consists  of  a  rather  dense,  but  elastic  i 
amnm-tivp  tissue  lined  by  a  firm  mucous  membrane.  T 
couB  Tnonibrano  is  lined  by  cylindrical  epithelium.  Betwi 
mucous  rm'iiilirane  and  the  external  tibrous  sheath  is  a 
network. 

Tho  uaiial  duct  is  a  continuation  of  the  lachrymal  sac 
the  lowin*  extremity  of  which  it  extends  through  an 
rannl  mio  the  inferior  meatus  of  the  nose.    The  bony 
ihi-ouKh  which  it  extends  is  formed  by  the  lachrymal,  m 
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which  also  is  narrowest  at  this  point.  The  nasal  duct  in  its 
course  passes  downward,  backward,  and  outward.  This  fact 
should  be  kept  in  mind  when  passing  the  lachrymal  probe.  The 
distance  between  the  eyes  and  the  width  of  the  nose  alters  the 
course  of  the  duct  in  different  cases.  With  a  narrow  space  be- 
tween the  eyes  and  a  broad,  flat  nose,  the  probe  when  passed 
takes  a  course  downward,  backward,  and  decidedly  outward 
(this  is  often  the  case  in  negroes).  With  a  broad  space  between 
the  eyes  and  a  narrow  nose  the  probe  passes  downward,  back- 
ward, and  only  slightly  outward. 

Structure. — The  mucous  membrane  lining  the  nasal  duct  is 
lined  by  cylindrical  epithelium,  similar  to  the  epithelium  in  the 
lachrymal  sac ;  a  number  of  mucous  glands  are  also  found  scat- 
tered throughout  the  mucous  membrane  of  the  duct.  The  lower 
end  of  the  nasal  duct  is,  in  many  instances,  partially  closed  by 
a  fold  of  mucous  membrane  (valve  of  Hasner).  Just  external 
to  the  mucous  membrane  of  the  duct,  and  surrounding  it,  is  a 
thick  network  of  veins.  External  to  this  network  of  veins,  and 
between  it  and  the  osseous  canal,  is  a  thin  fibrous  sheath.  En- 
gorgement of  the  venous  layers  of  the  duct  from  any  cause  may, 
temporarily,  result  in  a  complete  closure  of  the  duct.  This  often 
occurs  in  lachrymal  catarrh.  This  should  be  borne  in  mind  in 
determining  the  treatment  in  these  cases.  When  the  obstruc- 
tion of  duct  is  not  due  to  bony  constriction  or  necrosis,  but  to 
simple  engorgement  of  the  venous  layer,  injections  may  be  tried 
before  cutting  the  puncture  and  probing  are  resorted  to,  yet  even 
here  probing  will  usually  be  required. 

Blood-vessels. — The  lachrymal  gland  has  a  special  artery, 
the  lachrymal,  from  the  ophthalmic.  It  has  also  a  branch  from 
the  infra-orbital  of  the  internal  maxillary.  The  lachrymal 
sac  and  duct  are  supplied  by  nasal  and  palpebral  arteries  from 
the  ophthalmic,  and  by  the  angular  artery  the  termination  of 
the  facial. 

Nerves. — The  lachrymal  gland  has  a  special  nerve,  the 
lachrymal,  from  the  fifth  nerve,  and  branches  from  the  sympa- 
thetic. The  lachr3rmal  sac  and  duct  receive  branches  from  the 
fifth,  seventh,  and  sympathetic. 

Physiology. — The  function  of  the  lachrymal  gland  is  to 
secrete  tears  which  keep  the  eyes  moist,  and  prevent  friction 
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between  the  lids  and  globe  of  the  eye.  The  tears  hare  an  an- 
tiseptic quality,  while  their  continued  moistening  of  the  eye 
keeps  it  free  from  dust.  The  function  of  the  lachrj^mal  canaiB, 
sac,  and  duct  is  to  carry  off  the  excess  of  tears. 

ANATOMY  OF  THE  MUSCLES  OF  THE  EYEBALL, 

Six  muscles,  four  straight  {recii)  and  two  oblique,  give  tt> 
the  eye  its  varied  motions.    They  are: 

1,  Superior  rectus;  2.  Inferior  rectus;  3.  Internal  rectus; 
4.  External  rectus;  5.  Superior  oblique;  6.  Inferior  oblique. 
They  are  termed  the  extrinsic  muscles  of  the  eye.  whiJe  the  cil- 
iary muscle  and  sphincter  muscle  of  the  iris  are  designated  the 
intriDBic  muscles  of  the  eye. 

The  four  recti  or  straight  muscles,  arise  immediately  around 
the  optic  foramen,  partly  from  a  tendinous  ring  i ligament  of 
Zinn}  which  surrounds  the  lower  and  inner  margin  of  the  optic 
foramen,  and  partly  from  the  margin  of  the  optic  foramen  itself. 
From  this  origin  they  pass  forwaixl.  diverging  as  they  go  on, 
and  come  in  contact  with  the  eyeball  just  behind  its  equator. 
Keeping  in  contact  with  it,  they  pierce  its  sheath  (Tenon's  cap- 
sule t  from  i  to  ^  inch  back  of  the  sclero-corneal  margin,  to  he- 
come  inserted  into  the  sclerotic  by  tendinous  expansions — one 
above,  one  t)elow,  one  to  the  outer  side  and  one  to  the  inn^r  side. 

The  sttptn'or  rectus,  is  the  smallest  and  thinnest  of  the  four 
recti  muscles.  It  arises  from  the  upper  margin  of  the  optic 
foramen,  just  helow  the  origin  of  the  legator  palpebrte  sttpeno^ 
ris  (SH^  Fig.  H);  some  tihres  also  spring  from  the  sheath  of  the 
optic  nerve.  Frt>m  this  origin  it  passes  forward,  sJightly  out- 
warii.  just  beneath  the  levator  superioris  palpebr!^,  and  almost 
parallel  with  the  roof  of  the  orbit,  terminating  anteriorly  in  a 
tendon  about  four  lines  broad,  convexed  anteriorly.  This  tendon 
is  inserted  obliquely  into  the  upper  part  of  the  sclerotic,  its  inner 
edge  ahont  three  lines  and  its  outer  edge  about  four  lines  from 
the  margin  of  the  cornea  {b.  Fig*  <»>. 

The  ih/frior  rerf tijf,  arises  from  the  ligament  of  Zinn  at  the 
lower  margin  of  the  optic  foramen  iiu.  Fig.  6),  runs  forward, 
slightly  outwanl,  and  parallel  with  the  floor  of  the  orbit,  termi- 
nating anteriorly  in  one  tendinous  aponeurosis  about  three  lines 
broad,  which  is  convexeii  anteriorly,  and  inserted  obliquely  into 


le  lower  portion  of  the  sclera,  its  inner  edge  two  and  a  half 
nes  and  its  outer  edge  three  and  a  half  lines  from  the  margin 
the  cornea  [c^  Fig.  Bj. 
The  internctl  rectus  is  the  strongest  and  broadest  of  the  recti 
luscles.  It  arises  partly  from  the  ligament  of  Zinn»  and  partly 
r*nii  the  inner  margin  of  the  optic  foramen  iity  Fig.  ti),  passes 
Drward,  very  slightly  inward,  almost  parallel  with  the  inner 
all  of  the  orbit  to  tenninate  in  a  tendinous  aponeurosis  ahout 
our  and  a  half  lines  hroad,  convex  anteriorly,  which  is  inserted 


IR.  <i. — OmnlN  A5D  ATTlCHMEIiT  Itf  THE    'DtTUR  AlUBCl^S.     (H.  T.   PutttJP  (tft.'t     lO,  BuperiOF 

'!^^iir;|fr.  Ifvau>r  polppbr^  suptrlohe;  «u,  superior  r«cttu:  i7<  litterual  recLiw;  pj!,  extern^}  m:tu4: 
*i.  mftriyr  nfclitf ;  6,  Bttaehment  o(  superior  n'ctui;  c,  attachment  of  inferiof  )Ts;tu8;  a,  jmlley  far 
'''I'niif  f^tiajtw;    ttttachUMiiit  Df  itupcrlor  oblique;  d,  AttAchment  of  inferior  oblique;  o,  optk  ac<nra 

.into  the  inner  portion  of  the  sclera  three  lines  from  the  margin 
of  the  cornea  and  on  a  level  with  the  centre  of  the  cornea. 

The  external  rectus  is  the  longest  of  the  recti  muscles,  and 
has  a  double  origin  or  two  heads.  The  upper  head  arises  from 
upper  part  of  the  outer  margin  of  the  optic  foramen  (ejc. 
Pig.  H),  the  lower  head  from  the  ligament  of  Zinn  and  from  a 
BmaD  process  of  bone  on  the  under  margin  of  the  sphenoid  fie- 
8Ure.  The  two  heads  unite  after  running  a  short  distance,  pass 
ffirward,  outward,  curving  around  the  outer  side  of  globe  of  eye 
to  terminate  in  a  tendinous  aponeurosis  about  three  and  a  half 
lines  broad,  convened  anteriorly,  which  is  inserted  into  the  outer 
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portion  of  the  sclera  three  and  a  half  lines  from  the  margin  and 
on  a  level  with  the  centre  of  the  cornea. 

The  superior  oblique  arises  just  above,  and  internal  to,  the 
origin  of  the  superior  rectus,  about  one  line  from  the  upj>er  margin 
of  the  optic  foramen  (so.  Fig.  (Vj.  It  passes  forward,  upward,  and 
inward  to  the  upper  inner  angle  of  the  orbit,  to  a  pulley  i^o,  Fig.  *>) 
formed  of  fibrous  tissue  situated  in  the  depression  just  under  the 
internal  angular  process  of  the  frontal  bone,  through  which  it 
passes  as  a  tendon^  the  tendon  being  separated  from  the  puller 
by  a  delicate  synovial  membrane  which  is  inclosed  in  a  fibrous 
eheath.  After  passing  through  this  pulley  it  is  deflected  dowa- 
wanl,  outwaixl,  and  backwaitl  beneath  the  superior  rectus  tolw 
insertetl  by  a  fan-shaped  aponeur):»sis  about  3  lines  broad  into  the 
sclera  about  half-way  between  the  superior  and  external  recti 
tnuscle®,  and  nearer  to  the  optic  nerve  than  to  the  cornea,  the  an- 
terior edge  of  the  aponeurosis  l>eing  about  five  lines  from  the 
cx)rne«»  while  the  posterior  edge  is  about  four  lines  from  the  optic 
nen'e  tf.  Fig. «»), 

The  inferior  obUqne  arises  from  a  depression  in  the  anterior 
inner  part  of  the  orbital  plate  of  the  inferior  maxillary  bone,  just 
*^xt<»rnal  io  the  opening  for  the  nasal  duct.  From  this  origin 
it  runsoutwartl  and  lxickward»  passing  between  the  floor  of  the 
orbit lind  the  internal  rectus;  it  then  turns  upward  between  the 
flxfeenutl  poctus  and  the  eyelwUl*  to  be  inserted  into  the  sclera,  near 
the  insertion  of  the  superior  oblique  and  on  a  line  with  it,  by  a, 
fan-ahaped  ai>oneurosis  about  five  tines  broad.  The  anterior 
wljre  of  the  ajKineurticEis  is  about  five  tines  from  the  cornea, 
whiU*  lh«>  |»0(*lerior  edge  is  about  two  lines  from  the  optic  nerve 
(d»  FSff.  (iV 

Bftfart^  tho  t«»ndous  of  any  of  these  muscles,  recti  or  oblique, 
aw  inaert^nl  into  Uie  $clera  they  pierce  the  capsule  of  Tenon. 
This  cni^nlt-  ^<  n  tSvtixi  as  a  sheath  backward  along  the  tendons 
far  a  sliort  di>tauo\  This  fact  should  be  remembettd  in  tenot- 
of  tlu^st^  utusclt^  for  strabismu:^  for  although  a  complete 
divii^m  of  the  muscle  may  be  made,  unless  this  capsule  fibre 
»h«tttti  ii6  dividitl  ami  the  cAj^ule  dissected  up  somewhat,  th© 
will  <*fftvt  he  leefe^^ut'^l, 

TIh>  exaol  oriinn.  cvurse^  and  the  ezcact  manner  and  positiom-j 
oC  ittwrliiMM  of        muscles  slieNiid  be  fixed  clearly  in  the  mind,  1 
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for  upon  this  knowledge  the  clear  understanding  of  their  actions 
depends. 

Physiology. — The  function  of  the  six  muscles  just  de- 
scribed is  to  move  the  eyes  in  different  directions,  so  that  mov- 
ing objects  or  objects  occupjdng 
different  positions  in  space  in  re- 
lation to  the  eyes,  can  be  fixed  or 
brought  into  the  field  of  vision. 
Before  describing  the  separate  and 
combined  actions  of  these  mus- 
cles, it  is  necessary  first  to  fix  cer- 
tain points,  lines,  planes,  and  axes 
in  connection  with  the  eyeballs, 
and  the  relation  these  points, 
lines,  planes,  and  axes  bear  to  the 
eyes,  the  muscles  which  move 
them,  and  the  orbits  within  which 
they  move.    In  other  words,  we 
should  ascertain  the  centre  of  mo- 
tion around  which,  and  the  axes 
upon  which,  the  eyeballs  rotate, 
and  the  relation  they  bear  to  the 
surrounding  parts  and  the  objects 
viewed. 

The  optic  axis,  or  antero-pos- 
terior  axis  of  the  eyeball,  is  the 
line  joining  the  anterior  and  pos- 
terior poles  of  the  eye,  practically 
coinciding  with  the  line  of  vision 
iXYj  Fig.  7).  Movements  around 
this  axis  are  chiefiy  accomplished 
f    by  the  oblique  muscles,  partly  by 
I    the  superior  and  inferior  recti, 
and  are  designated  rotary  move- 
ments. 

The  transverse  axis  of  the  eyeball  is  a  line  drawn  through 
the  horizontal  meridian  of  the  eye,  at  right  angles  to  the  optic 
axis  and  through  the  centre  of  motion  (CD,  Fig.  8).  The 
movements  around  this  axis  are  vertical  chiefly,  and  are  ac- 


Fia.  7.  —  BUOVINO    DlFF&RKNT  LiKES  ASD 

Poi>fT8  OF  THE  Eye.  (H.  T.  Potter  del.') 
XY,  Optic  axis:  ff.  principal  points  combined; 
K.  nodal  points  combined;  M,  centre  of  mo- 
tion; fO,  line  of  vision;  MO,  line  of  fixation; 
OA  greater  axis  of  corneal  ellipsoid ;  OKC, 
angle  a  ;  OMX,  angle  y.  This  figure  is  very 
diagrammatfc.  In  order  to  show  the  angles  a 
and  y  plainljr,  the  long  axis  of  corneal  etlipae 
should,  and  practically  does,  coincide  witb 
the  optic  axis  of  the  eye. 
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compHshed  by  the  int'ei'ioi-  and  superior  recti  assisted  by  the 
oblique  muscles. 

The  vertical  axis  of  the  eyebali,  is  a  line  drawn  through  the 
vertical  meridian  of  the  eyeball)  perpendicular  to  the  optic  axis, 
through  the  centre  of  motion.  The  movements  of  the  eye  about 
this  axis  are  horizontal,  and  are  accomplished  by  the  external 
and  internal  recti  muscles. 

The  vertical  meridiem  of  the  eye  is  the  line  drawn  along  the 
surface  of  the  eyeball  from  the  upper  extremity  of  the  vertical  axis 
to  the  centre  of  the  cornea^  to  the  lower  extremity  of  the  verti- 
cal axis,  around  the  posterior  surface  of  the  ball  to  the  upper  ex- 


Fio.  B.— HoRiPojrr*!.  SscnoM  TPFnn  rift  TBS  Ojcflrr«  oi*  a  Lwvel  with  TfitiK  Ccsrttia.  fH.T. 
Potter  del.)  OY,  OrbiMl  Axis;  CD,  borizonLal  or  frontaJ  uisot  ejebiLll;  AB^  ai]lerck-po«l«rt<H'  AJdx 
of  exeball,  or  optic  Mcia. 

tremity  of  the  vertical  axis,  the  starting-point.  Thehorizonfal 
meridian  m  the  line  drawn  along  the  surface  of  the  eyeball,  from 
the  inner  extremity  of  the  transverse  axis  to  the  centre  of  the 
cornea,  to  the  outer  extremity  of  the  transverse  axis,  around 
the  posterior  surface  of  the  eye  to  the  starting-point.  The  equa- 
torial meridian  of  tlie  eye,  is  the  line  drawn  transversely  along 
the  surface  of  the  eye  joining  the  four  extremities  of  transverse 
and  vertical  axes.  The  centre  of  motion  of  the  eyeball,  which  is 
stationary,  and  around  which  all  the  motions  of  the  eye  take 
place,  13  situated  on  the  optic  axis  about  one  line  posterior  to  its 
centre  {M,  Fig.  7).  The  ltdse  Hue  is  the  line  joining  the  centres 
of  motion  of  the  two  eyes.  The  tneridian  plane  is  the  plane 
passed  through  the  vertical  axis  of  the  head  and  the  centre  of 
the  base  line.    The  visual  plane  is  a  plane  passed  through  the 
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base  line  and  the  visual  lines.  The  visual  lines  are  the  lines 
extending  from  an  object  seen  by  the  eyes,  through  the  nodal 
points  (centre  of  curvature  of  refractive  surfaces  of  each  eye)  to 
the  macula  lutea  in  each  eye  (/O,  Fig.  T).  The  line  of  fixa- 
tim  18  the  line  extending  from  the  object  fixed  to  the  centre  of 
motion  of  the  eye  (MO,  Fig.  7).  Theangle  a  (alpha)  {OKC,  Fig. 
T)  is  the  angle  formed  by  the  visual  line  and  the  long  axis  of 
the  corneal  ellipse,  which  axis  practically  coincides  with  the 
optic  axis  of  the  eye.  The  angle  r  (gamma)  {OMX^  Fig.  Y)  is 
the  angle  formed  by  the  line  of  fixation  and  the  optic  axis  of 
the  eye.  The  muscle  plane  is  the  plane  passed  through  the  line 
joining  the  centre  of  origin  and  insertion  of  a  muscle  and  the 
centre  of  motion  of  the  eye.  The  muscle  plane  is  important  in 
detennining  the  action  of  each  muscle  on  the  eye.  Each  muscle, 
when  acting  independently,  moves  the  eye  around  an  axis  drawn 
through  the  centre  of  motion  of  the  eye,  perpendicular  to  the 
plane  of  that  muscle.  This  axis  is  called  the  axis  of  turning  of 
that  muscle — c.gr.,  the  axis  of  turning  of  the  external  or  internal 
ftctus  muscle,  is  the  Vertical  axis  of  the  eye. 

Tlie  priniary  position  of  the  eye  is  that  in  which  all  the  mus- 
cles (extrinsic)  are  in  a  state  of  equilibrium,  the  visual  lines 
horizontal  and  parallel  to  the  median  plane,  and  the  head  erect. 
All  other  positions  of  the  eyes  are  termed  secondary. 

With  the  above  landmarks,  so  to  speak,  of  the  move- 
ments of  the  eyes,  the  action  of  separate  or  of  two  or  more 
muscles  at  one  time  may  be  readily  undei-stood.  Furthermore, 
in  considering  the  movements  of  the  eye,  it  should  be  remem- 
bered, that  the  centre  of  motion  '  remains  stationary,  while  the 
foi/re  of  the  cornea  and  the  upper  eictremity  of  the  vertical 
"ienrf/aji,  are  the  points  on  the  eye  from  which  their  move- 
ments are  measured.  For  example,  the  distance  and  direction 
of  the  centre  of  the  cornea  and  the  position  of  the  upper  ex- 
tremity of  the  vertical  meridian  in  any  secondary  position,  froin 
what  they  were  in  the  primary  position,  gives  the  position  of  the 
eyes  in  the  second  position. 

'There  is  a  very  slight  backward  moTeinent  of  the  centre  of  motion,  when  all 
^Tecti  muscles  contract  at  one  time,  and  a  slight  forward  motion  of  this  point 
*heD  all  af«  relaxed.  Both  these  movements  are  so  slight  that  they  are  not  to 
be  considered. 


ANATOUT  AND  PHYSIOLOGY. 


Action  of  the  separate  muscles : 

The  iuternal  rectits  acting  by  itself  pulls  the  eye  directly  in- 
ward, rotating  it  around  its  vertical  axis.  The  centre  of  the 
cornea  moves  along  the  horizontal  meridian  a  distance  of  about 
44°,  while  the  vertical  meridian  remains  perpendicular. 

The  e^iernai  rectus  acting  alone  pulls  the  eye  directly  out- 
ward, rotating  it^  as  did  the  internal  rectut),  around  its  vertical 
a^ds.  The  centre  of  the  comea  moves  along  the  horizontal 
meridian  a  distance  of  about  43°,  while  the  upper  extremity  of 
the  vertical  meridian  remains  perj^endicular. 

The  external  and  internal  recti  muscles^  are  the  only  mus- 
cles acting  singly  that  give  to  the  eye  a  simple  motion^  that  is, 
which  move  the  centre  of  the  cornea  without  changing  the  posi- 
tion of  the  upper  estremitj^  of  the  vertical  meridian.  Any  mo- 
tion of  the  eye  that,  at  the  same  time,  changes  the  centre  of  the 
cornea  and  the  upper  extremity  of  the  vertical  meridian  is  a 
compound  motion. 

The  superior  rectus,  act'ing  singly,  pulls  the  eye  up  and  in, 
at  the  same  time  rotating  the  upper  extremity  of  the  vertical 
meridian  inward  around  a  secondary  axis  which  is  perpendicular 
to  its  muscle  plane  through  the  centre  of  motion.  A  considera- 
tion of  the  origin  and  insertion  of  this  muscle  makes  its  action 
understoo<l.  From  its  origin  at  the  apex  of  the  orbit,  it  passes 
forward  and  outward  at  an  angle  of  about  20'^  with  the  optic- 
axis,  to  be  inserted  obliquely  into  the  sclera  above.  Acting 
through  its  muscle  plane,  which  slants  inward  from  the  optic 
axis,  it  must  pull  the  eye  (centre  of  cornea)  ujiward  and  in- 
waitl,  at  the  same  time  it  rotates  the  upper  extremity  of  the 
vertical  meridian  iuwai-d. 

Tlie  htfrrJor  ri'vttt^,  acting  alone,  pulls  the  eye  downward 
and  inward,  at  the  sitine  time  it  rotiites  the  upper  extremity  of 
the  vertical  meriilian  outwartl.  around  a  secondary  axis  at  right 
angles  to  its  muscle  plane  through  the  centre  of  motion.  Act- 
ing through  its  mu^H^le  plane,  which  is  at  the  same  angle  with 
tlu*  optic  AXIS  (Sii*^^  AS  is  Ihe  plane  of  the  superior  rectus,  it  pulls 
the  eye  (centre  of  corneal  ilownwaixl  and  inward,  and  rotates  the 
uplHT  oxtremity  oi  tlie  vertical  meridian  outward. 

The  stifU'n'nv  ohliqHe,  In  considering  the  action  of  this 
rauHcle,  it«  origin,  so  far  as  its  action  on  the  eyeball  is  concerned, 
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is  the  same  as  if  it  arose  from  the  pulley  at  the  upper  inner 
angle  of  the  orbit,  through  which  it  plays.  From  this  physio- 
logical origin,  it  passes  downward,  outward,  and  backward  to 
itB  point  of  insertion  on  the  posterior  and  outer  surface  of  the 
sclera — its  muscle  plane  extending  from  the  pulley  to  the  point 
of  insertion  of  the  muscle.  Acting  through  this  plane,  its  chief 
function  is  to  rotate  the  upper  extremity  of  the  vertical  meridian 
inward.  Its  point  of  insertion  being  lower  than  its  point  of 
origin,  it  also  turns  the  centre  of  the  cornea  downward  and  out- 
ward, by  the  mere  act  of  pulling  the  posterior  portion  of  the  eye 
upward  and  inward. 

The  inferior  oblique  acting  alone  through  its  muscle  plane, 
from  its  point  of  origin  at  the  lower  inner  angle  of  the  orbit  to  its 
ptnnt  of  insertion  on  the  posterior  outer  surface  of  the  sclera,  ro- 
tates the  upper  extremity  of  the  vertical  meridian  outward,  at 
the  same  time,  its  point  of  insertion  being  higher  than  point  of 
origin,  it  turns  the  centre  of  the  cornea  upward  and  outward. 

Having  considered  the  separate  actions  of  the  different  mus- 
cles, it  is  now  necessary  to  consider  some  movements  of  the  eyes 
in  which  more  than  one  muscle  is  brought  into  play. 

The  direct  upward  movement  of  the  eye,  is  accomplished  hy 
the  combined  action  of  two  muscles,  the  superior  rectus  and  in- 
ferior oblique.  The  superior  rectus  pulls  the  eye  (centre  of 
cornea)  upward,  but  at  the  same  time  inward,  also  rotating  the 
upper  extremity  of  the  vertical  meridian  inward.  To  coxmteract 
the  inward  movement  of  the  cornea,  and  the  upper  extremity 
of  the  vertical  meridian,  a  second  muscle  possessing  the  power 
to  move  these  points  in  an  opposite  direction  must  be  called  into 
play,  and  this  muscle  is  the  inferior  oblique.  It  also  moves  the 
eye  upward.  The  combined  action  of  the  two  is  to  move  the 
centre  of  the  cornea  directly  upward  along  the  vertical  meridian, 
this  meridian  remaining  vertical. 

The  direct  downward  movement  of  the  eye,  is  brought  about 
by  the  inferior  rectus  and  the  superior  oblique,  the  inferior 
i^^ctos  pulling  the  eye  downward  and  inward,  at  the  same  time 
rotating  the  upper  extremity  of  the  vertical  meridian  outward. 
I'o  counteract  the  inward  movement  of  the  centre  of  the  cornea, 
and  the  outward  movement  of  the  upper  extremity  of  the  verti- 
cal meridian,  and  at  the  same  time  assist  in  the  downward 
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movement  of  the  cornea,  a  second  muscle  is  brought  into  action 
— the  superior  oblique.    The  opposing  actions  of  the  two  mu8- 
eles  are  equalized  while  the  similar  action,  downward,  is  in 
creased,  and  the  centre  of  the  cornea  is  moved  directly  down 
ward  along  the  vertical  meridian,  the  upper  extremity  of  this 
meridian  remaining  vertical. 

The  upward  and  imvard  moi'ement  of  the  eye  is  accom 
plished  by  the  combined  actions  of  three  muscles — the  superior 
rectus,  internal  rectus,  and  inferior  oblique.  The  opposite  eye 
moves  upward  and  outward  at  the  same  time.  The  vertical 
meridians  in  both  eyes  arc  inclined  and  parallel ;  the  one  in  the 
eye  that  is  looking  upward  and  inward  (which  we  will  assume 
to  be  the  right)  is  inclined  inward,  while  in  the  opposite  eye  it 
la  inclined  outward.  The  right  internal  rectus  and  the  superior 
rectus,  acting  together,  move  the  centre  of  the  cornea  upward 
and  inward  along  a  diagonal  between  the  two  muscles.  The 
superior  rectus  also  rotates  the  up|>er  extremity  of  the  vertical 
meridian  inward.  To  prevent  too  great  rotation  inward  of  the 
vertical  meridiaUj  and  to  keep  it  parallel  with  the  vertical  me- 
ridian in  the  left  eye,  which  is  inclined  slightly  outward,  and 
at  the  same  time  to  help  move  the  eye  ujiward.  a  third  muscle 
is  brought  into  action — the  inferior  oblique. 

The  -itjm-anJ  and  ontn-ard  moxmment  in  the  left  eye  Un  the 
above  case)  is  broiight  about  by  the  combined  actions  of  the  left 
external  and  superior  recti,  and  the  inferior  oblique  raus<.'les. 
The  external  and  superior  recti  acting  in  conjunction,  move  the 
centre  of  the  cornea  upward  and  outward  along  a  diagonal  be- 
tween the  two  muscles.  The  superior  rectus  also  rotates  the 
upper  extremity  of  the  vertical  meridian  inward.  To  coun- 
teract this  tendency,  and  to  rotate  the  upper  extremity  of  the 
vertical  meriilian  outward,  keeping  it  parallel  with  the  right 
vertical  meridian,  and  also  to  assist  in  moving  the  eye  upward, 
a  tliird  miiscle  is  brought  into  play— the  inferior  oblique. 

The  downward  and  inward  movement  of  the  ey^  (right,  the 
left  being  moved  downward  and  outward  at  the  same  time)  is 
brought  about  by  three  muscles,  the  inferior  and  internal  recti 
and  the  superior  oblique.  Tlie  vertical  meridians  remain  parallel, 
the  upper  extremities  of  both  being  tilted  to  the  right.  The 
right  inferior  and  internal  recti  acting  conjointly  pull  the  centre 
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of  the  cornea  downward  and  inward  along  a  diagonal  between 
the  two  muscles.  The  inferior  rectus  rotates  the  upper  extrem* 
ity  of  the  vertical  meridian  outward  at  the  same  time.  To  pre- 
vent a  too  far  outward  rotation  of  the  vertical  meridian  and  to 
maintain  it  parallel  with  the  left,  also  to  assist  in  the  downward 
movement  of  the  eye,  a  third  muscle  comes  into  action— the 
superior  oblique. 

The  downward  and  outward  movement  in  the  left  eye  (in  last 
example)  is  brought  about  by  the  inferior  and  external  recti 
and  the  superior  oblique  muscles.  The  inferior  and  external 
recti  acting  conjointly  pull  the  eye  downward  and  outward, 
along  a  diagonal  between  the  two  muscles.  The  inferior  rectus 
also  has  a  tendency  to  rotate  the  upper  extremity  of  the  vertical 
meridian  outward.  To  counteract  this  tendency  and  to  rotate 
the  upper  extremity  of  the  vertical  meridian  inward,  to  have  it 
parallel  to  the  right  vertical  meridian,  and  to  help  move  the  eye 
downward,  a  third  muscle  is  called  into  action,  the  superior 
oblique. 

Sodherg  Wells '  has  given  a  brief  summary  of  the  movements 
of  the  eye  and  the  muscles  accomplishing  these  movements,  as 


follows : 

iSovement.  MitscJes. 

Inward  Int.  rectus. 

Outward  Ext.  rectus. 

l^pward   Sup.  rectus  and  inf.  oblique. 

Itownward  Inf.  rectus  and  sup.  oblique. 

rpward  and  inward  Sup.  and  int.  recti  and  inf.  oblique. 

^  pn-ard  and  outward  Sup.  and  ext.  recti  and  inf.  oblique. 

^iTQward  and  inward  Inf.  and  int.  recti  and  sup.  oblique. 

Itownward  and  outward  Inf.  and  ext.  recti  and  sup.  oblique. 


Blood-Vessels. — The  muscular  branches  from  the  ophthal- 
mic artery  supply  the  six  extrinsic  muscles  of  the  eye.  The 
Venous  blood  returned  from  the  muscles  is  emptied  into  the 
ophthalmic  and  facial  veins. 

Xerves. — The  sensory  nerves  are  from  the  fifth,  chiefly  from 
its  ophthalmic  division,  the  orbital  branch  from  the  middle  divi- 
sion, however,  assisting. 

The  motor  nerves  to  the  different  muscles  are : 

The  third  or  oculo-motor.    Besides  supplying  the  intrinsic 


1  "Diseases  of  the  Eye,"  edited  by  C.  S.  Bull,  p.  676. 


muBcleB  of  the  eye  it  supplies  the  superior,  internal,  and  inferior 
recti  muscles  and  the  inferior  oblique.  The  origin  of  the  third 
nerve  is  from  nuclei  lying  beneath  the  aqueduct  of  Sylvius*  in 
the  floor  of  the  fourth  ventricle  on  both  sides  of  the  meridian 
raphe,  and  in  a  Hue  under  but  slightly  anterior  to  the  coriwra 
■quadrigemiua.  It  is  in  the  anterior  portion  of  the  nucleus  of  the 
third  nerve,  that  the  centres  of  motion  of  the  pupil,  aceoraraocla- 
tion  and  convergence  in  the  order  named — (Kahler,  Fuchs)  are 
found,  while  the  centres  of  motion  of  the  inferior  and  superior 
recti  and  the  inferior  oblique  are  situated  further  back  in  the 
nucleus.  From  this  origin  the  nerve  runs  downward  and  out- 
ward through  the  crus  cerebri  to  the  base  of  the  brain,  being 
surrounded  by  a  sheath  of  pia  mater  for  a  short  distance  on 
©merging  from  the  crua.  It  then  pierces  the  dura  mater,  extends 
along  the  outer  wall  of  the  cavemoua  sinus,  entering  the  orbit 
through  the  sphenoidal  fissure  between  the  two  heads  of  the  ex- 
ternal I'ectus  muscle.  In  the  caveraoua  sinus  it  rec-eives  some 
sympathetic  nerve  branches  from  the  cavernous  plexus.  On  or 
before  entering  the  orbit,  it  divides  into  two  main  divisions. 
The  superior  branch  supplies  the  superior  rectus,  also  the  levator 
palpebrr^  superioris.  The  inferior  branch  usually  subdivides  into 
three  branches,  one  for  the  internal  rectus,  one  for  the  inferior 
rectus,  and  one  for  the  inferior  oblique.  It  is  from  this  last 
branch  that  the  motor  branch  to  the  lenticular  ganglion  is  sup- 
plied. 

The  fourth,  or  trochlear  nerve,  stupplies  the  superior  oblique 
muscle.  Sometimes  it  gives  off  a  branch  to  help  form  the  lach- 
rymal nerve,  and  many  times  a  recurrent  branch  to  the  men- 
inges. Its  origin  is  in  the  door  of  the  fourth  ventricle  just  be- 
neath and  back  of  the  origin  of  the  third  nerve.  From  this 
origin  the  nerves  pass  upward  into  the  valve  of  Vieussens,  in 
which  fibres  from  the  two  trunks  decussate,  thus  joining  the 
two  nerve  trunks  in  the  brain  near  their  origin.  From  here 
they  separate,  winding  around  the  outer  side  of  the  crus  cerebri, 
pierce  the  dura  mater  to  enter  the  cavernous  sinus«  along  the 
outer  wall  of  which  they  run,  receiving  some  sympathetic 
branches  from  the  cavernous  plexus  in  their  course.  It  enters 
the  orbit  through  the  sphenoidal  tissure  high  up,  and  runs  for- 
ward and  upwarti  to  supply  the  superior  oblique  muscle. 
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The  sixth,  or  ahducens  (pulling  out)  nerve  supplies  the  ex- 
ternal rectus.  Its  origin  is  from  a  nucleus  in  the  floor  of  the 
fourth  ventricle  just  below  the  nucleus  of  the  seventh  nerve, 
Ml  being  situated  in  the  fasciculus  teres  and  just  in  front  of 
striffi  medullares.  From  this  origin,  the  nerve  passes  downward 
and  outward  between  the  posterior  surface  of  the  pons  Varolii 
and  the  anterior  surface  of  the  medulla,  to  enter  the  cavernous 
siiius,  through  which  it  runs,  entering  the  orbit  through  ,  the 
spheDoidal  fissure  between  the  two  heads  of  the  external  rectus 
mmcle.  While  in  the  cavernous  sinus,  it  receives  a  communi- 
cating branch  from  Meckers  ganglion,  one  from  the  ophthalmic 
branch  of  the  fifth  nerve,  besides  several  sympathetic  branches 
from  the  cavernous  and  carotid  plexuses.  In  the  orbit  it  sup- 
plies but  one  muscle — the  external  rectus. 

There  are  special  centres  governing  the  co-ordinate  actions 
of  the  ocular  muscles,  while  their  voluntary  actions  are  gov- 
erned by  centres  situated  in  the  cortex  of  the  brain. 


THE  ANATOMY  AND  PHYSIOLOGY  OF  THE  CONJUNC- 
TIVA AND  CORNEA,  THE  SCLERA,  AQUEOUS  AND 
VITREOUS  HUMORS  AND  CRYSTALLINE  LENS. 

Anatomy  of  the  Conjunctiva. — General  Description.— Histological  Elements. — 
Strticture. — Fornix  Coujimcti^'ft-— Ocular  Conjiioctira,— PUca  Semilu- 
naris.— Membrana  Nietitane.*-Carunc!e. — Blixid-V<?rs*±ls. — Nerves.— Ptinc- 
tions. — The  Cornea.- Hiefctjlogical  Elements, — Layers. — Nerves. — Physiol- 
ogy.— The  Sclera, — A4iueoUB  Humor. — The  Vitreoua  Humor. — The  Crystalline 
Lemi. 

THE  CONJUNCTIVA. 
(Coitjujtgeret  tojvin  together.) 

The  conjunctiva  is  tho  mucoids  raembrane  lining  the  inner 
surfaces  of  the  eyelids,  and  covering  the  anterior  half  of  the 
eyeball,  from  the  equator  to  the  margin  of  the  cornea.  It  en- 
CTOaches  upon  the  margin  of  the  cornea,  when  it  is  called 
limbtts  conjunct tiKilis  {limbus,  margm)^  and  its  epithelial  layer, 
becoming  transparent,  extends  entirely  across  the  cornea,  form- 
ing the  anterior  layer  of  that  structure.  At  the  free  borders  of 
the  lids,  the  conjunctiva  has  its  origin  as  a  direct  continuation 
of  the  external  integument  of  ihe  lids.  It  is  closely  adherent  to 
the  posterior  surfaces  of  the  tai-aal  cartilages  by  a  dense  cellular 
tissue.-  This  portion  of  the  conjunctiva  is  known  as  t]i&  palpe- 
bral conjttnc'tira. 

From  the  posterior  or  orbital  bordei*s  of  the  lids,  it  is  re- 
flected in  loose  folds,  foniLv  (arch)  coujuneth'a.  Going 
forward  it  comes  upon  the  eyeball  just  in  front  of  the  equator, 
from  which  ix>int  forward  to  the  cornea,  it  is  loosely  attached 
to  the  globe  of  the  eye  by  cellular  connective  tissue.  This  por- 
tion is  known  as  the  ocular  conjunctiva.  At  the  inner  canthus 
(corwer)  of  the  eye,  the  ocular  conjunctiva  forms  a  crescentic  fold 
with  a  concavity  toward  the  cornea.  From  its  shajje  this  fold 
is  called  plicfi  (pfaH)  .semihtmtn's.  Just  internal  to  this  fold  of 
the  conjunctiva^  resting  partly  in  its  anterior  surface,  and  fill- 
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ing  up  the  depression — locus  (lake)  lachrymalis — at  the  inner 
canthus,  is  a  small,  red,  fleshy  mass — caruncula  lachrymalis. 

Histological  Eleuents. — These  are:  connective-tissue  cor- 
puscles; intercellular  suhstance;  elastic  fihres;  papillse;  epi- 
thelium; cup  cells  or  follicular  glands;  acinous  and  conglom- 
erate glands;  lymphatics,  and  l3rmph  corpuscles;  blood-vessels; 
nerves. 

Structure. — Like  other  mucous  membranes,  the  conjunc- 
tiva has  a  basis  of  adenoid  tissue,  which  is  bound  to  the  under- 
lying tissue  by  cellular  connective  tissue.  It  is  covered  by 
epithelimn.  The  structure  of  the  conjunctiva,  however,  is  not 
the  same  throughout,  but  it  varies  in  different  portions  accord- 
ing to  its  situation,  both  as  to  the  character  and  arrangement 
of  its  elements.  The  different  portions  will,  therefore,  be  de- 
scribed separately. 

The  palpebral  conjunctiva  covering  the  inner  surfaces  of  the 
lids  is  dense,  opaque,  and  very  vascular,  the  blood-vessels  being 
clearly  outlined  here  and  there.  Its  surface,  covered  by  papillsB, 
is  of  a  yellowish-red  color,  irregularly  checked  or  marked  by 
shallow  furrows,  that  run  in  every  direction.  These  papillse  are 
absent  from  the  free  border  of  the  lids.  Beginning  about  one 
millimetre  from  the  free  border  of  the  lids  as  very  fine  eleva- 
tions, they  gradually  increase  in  size  toward  the  orbital  border, 
where  they  can  be  seen  by  the  naked  eye.  It  has  been  ques- 
tioned if  they  are  true  papillse,  the  loop-ending  blood-vessels 
found  in  true  papillse  often  being  absent  in  those  of  the  con- 
junctiva (Wolfring).  In  severe  inflammations  of  the  conjunc- 
tiva, these  papillse  become  greatly  swollen,  and  impart  to  it  the 
well-known  velvet-like  appearance  and  feel.  Opening.on  the  sur- 
face of  the  palpebral  conjunctiva,  between  the  epitheUal  cells,  are 
some  very  narrow  ducts  which  are  the  mouths  of  the  c\ip  cells 
(Henle,  Germany,  nineteenth  century).  These  cells  are  simply 
convolutions  of  the  basement  membrane  of  the  conjunctiva  lined 
by  cylindrical  epithelium.  They  secrete  mucus  to  assist  in  lubri- 
cating the  lids.  The  epitheliiun  covering  the  palpebral  conjunc- 
tiva is  chiefly  pavemented,  the  deeper  layers  approach  to  the 
round  and  cylindrical  in  form.  At  the  edges  of  the  lids,  the 
palpebral  con  junctiva  is  continuous  with  the  lining  membrane  of 
tte  Meibomian  glands,  and  at  the  outer  end  of  the  upper  lid, 
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it  structure.  It  is  covered  by  paveioent 
uids  and  but  few  papillsB.  It  is  the  thin- 
conjunctiva,  semi-transparent  and  freely 
loose  connection  to  the  globe  of  the  eye  by 
e.  Its  blood  and  nerve  supply  is  not  as 
Jpebral  portion.  There  is  a  zone  of  Ijm- 
the  cornea,  which  ramify  throughout  the 
ica  semilunaris,  is  a  crescentic  fold  of  con- 
r  angle  of  the  eye.  It  corresponds  to  a 
ch  better  developed  in  some  of  the  lowei 
tiird  eyelids  of  birds,  the  membrana  nicti 
muscle  fibres  have  been  found  in  this  fold, 
te  of  cartilage  sometimes  exists  in  the  fold. 
ichrymalis,  is  a  small,  red  body  resting 
r  surface  of  the  plica  semilunaris,  at  the 
lye.  It  is  composed  of  follicles  resembling 
omian  glands,  modified  sebaceous  glands, 
I,  the  whole  being  woven  together  by  con- 
cretes a  whitish  material,  often  present  at 
9  eye,  especially  in  the  aged. 
-The  conjunctiva  is  rich  in  blood-vessels, 
oup  of  the  ophthalmic  artery  it  receives 
nring  branches:  the  lachrymal,  palpebral, 
supra-orbital;  the  muscular  and  anterior 
lar  group  of  the  ophthalmic ;  the  angular, 
infra-orbital,  from  the  internal  maxillary ; 
from  the  anterior  temporal,  middle  tem* 
facial.  The  distribution  of  blood  to  the 
is  chiefly  from  the  arterial  arches — two  for 
lower  lid — which  lie  on  the  anterior  surface 
near  the  borders  (see  cut  on  p.  ).  From 
IS  small  branches  are  given  off  which  must 
efore  reaching  the  palpebral  conjunctiva, 
ivse  also  receives  many  arterial  branches 
e  orbital  borders  of  the  lids.  The  arterieh 
tivse  continue  directly  into  the  ocular  con- 
t  with  most  of  its  blood.  The  anterior  cil* 
r,  from  the  four  recti  muscles,  before  pierc- 
,ck  of  the  cornea,  give  off  branches,  which 
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with  the  lining  membrane  of  the  lachrymal  ducts,  into  the 
lachrymal  glands,  and  through  the  lachrymal  puncta  ami 
lachrymal  canals  into  the  lachrymal  sac  and  nasal  duct.  The 
blood -vessels  and  nerves  are  more  numerous  in  this  portion  of 
the  conjunctiva  than  in  any  other,  excejit  in  the  Umbtis  con- 
Jmifiiviu  (see  Fig.  1,  for  section  of  this  portion). 

Titt  fortiLv  conjunctwa  is  the  loose  fold  of  conjunctiva  re 
fleeted  from  the  orbital  Ixirder  of  the  lids,  forming  a  cul-de-s.ic 
above  and  below,  the  upper  one  being  the  deefwr.    Both  are 
deeper  at  the  outer  extreinity  than  at  the  inner.    They  are 
sometimes  called  the  .superior  and  inferior  palpebral  folds. 
This  is  the  thickest  portion  of  the  conjunctiva.    It  is  loo&e  in 
texture,  contains  many  elastic  fibres,  and  is  attached  to  the 
underlying  orbital  tissue  by  very  loose  cellular  connective  tis- 
sue.   It  is  covered  by  cylindrical  epithelium,  and  near  the 
orbital  borders  of  the  lids  contains  a  number  of  large  papiUie. 
Lymphatic  follicles  are  present  in  both  of  the  culs-de-sac 
These  are  the  so-called  "  frog  spawn"  follicles  characteristic  oE 
follicular  trachoma.    Conglomerate  glands  similar  in  structura 
to  the  lachrymal  gland,  sometimes  called  accessory  lachri/maM 
glands^  are  also  found  in  the  culs-de-sac  (Krause).    In  tha 
superior  cul-de-sac,  esi>ecially  numerous  at  its  outer  extremity, 
are  a  number  of  tubular  acinous  glands  lined  with  squamoufl 
epithelium  (Waldeyer,  Germany,  nineteenth  century).    The  se- 
cretion from  them  is  almost  identical  with  that  from  the  laclu'V- 
mal  gland,  but  it  is  much  more  abundant.    In  fact,  the  fluid  tha* 
keeps  the  eye  constantly  moist,  is  from  these  glands  and  the  con- 
junctival vessels,  and  not  from  the  lachrj'mal  gland — the  secre-^ 
tion  from  the  latter  gland  being  called  into  play  only  on  special 
occasions^  as  when  crying.    The  lachrymal  gland  may  be  re- 
moved, and  the  comfort  and  usefulness  of  the  eye  not  impaired- 
However,  should  the  secretion  from  the  conjunctival  ves.sel8  and 
acinous  glands  be  stop]ied,  the  conjunctiva  would  become  dr)> 
tile  epithelium  from  the  cornea  peel  off.  and  the  eye  be  It^t. 
The  blood  and  nerve  supply  to  this  portion  of  conjunctiva  id 
very  abundant 

Tfit  octthr  coujuncth^a  is  that  portion  covering  the  anteriof 
half  of  the  globe  of  the  eye.  It  extends  from  just  in  front  of 
the  equator  to  the  margin  of  the  coraea.  and  across  it  as  the 
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epithelial  layer  of  that  structure.  It  is  covered  by  pavement 
epitheliiun,  has  no  glands  and  but  few  papillae.  It  is  the  thin- 
nest portion  of  the  conjunctiva,  semi-transparent  and  freely 
movable  owing  to  its  loose  connection  to  the  globe  of  the  eye  by 
loose  connective  tissue.  Its  blood  and  nerve  supply  is  not  as 
abundant  as  to  the  palpebral  portion.  There  is  a  zone  of  lym- 
phatics just  back  of  the  cornea,  which  ramify  throughout  the 
conjunctiva.  The  plica  semilunaris,  is  a  crescentic  fold  of  con- 
junctiva at  the  inner  angle  of  the  eye.  It  corresponds  to  a 
similar  structure  much  better  developed  in  some  of  the  lower 
animals,  and  to  the  third  eyelids  of  birds,  the  membrana  nicti 
tans.  Some  smooth  muscle  fibres  have  been  found  in  this  fold. 
In  birds,  a  narrow  plate  of  cartilage  sometimes  exists  in  the  fold. 

The  caruncula  Ictchrymalis,  is  a  small,  red  body  resting 
partly  in  the  anterior  surface  of  the  plica  semilunaris^  at  the 
inner  canthus  of  the  eye.  It  is  composed  of  follicles  resembling 
in  structure  the  Meibomian  glands,  modified  sebaceous  glands, 
fat  cells,  hair  follicles,  the  whole  being  woven  together  by  con- 
nective tissue.  It  secretes  a  whitish  material,  often  present  at 
the  inner  angle  of  the  eye,  especially  in  the  aged. 

Blood-Vessels. — The  conjunctiva  is  rich  in  blood-vessels. 
From  the  orbital  group  of  the  ophthalmic  artery  it  receives 
blood  from  the  following  branches :  the  lachrymal,  palpebral, 
frontal,  nasal,  and  supra-orbital;  the  muscular  and  anterior 
ciliary,  from  the  ocular  group  of  the  ophthalmic;  the  angular, 
from  the  facial;  the  infra-orbital,  from  the  internal  maxillary ; 
and,  by  anastomosis,  from  the  anterior  temporal,  middle  tem- 
poral and  transverse  facial.  The  distribution  of  blood  to  the 
palpebral  conjunctiva  is  chiefly  from  the  arterial  arches — two  for 
the  upper,  one  for  the  lower  lid — which  lie  on  the  anterior  surface 
of  the  tarsal  cartilage  near  the  borders  (see  cut  on  p.  ) .  From 
these  arches  numerous  small  branches  are  given  off  which  must 
pierce  the  cartilage  before  reaching  the  palpebral  conjunctiva. 
The  fornix  conjunctivae  also  receives  many  arterial  branches 
from  the  arches  at  the  orbital  borders  of  the  lids.  The  arteries 
in  the  fornix  conjunctivse  continue  directly  into  the  ocular  con- 
junctiva, supplying  it  with  most  of  its  blood.  The  anterior  cil- 
iary arteries,  however,  from  the  four  recti  muscles,  before  pierc- 
ing the  aclera  just  back  of  the  cornea,  give  off  branches,  which 
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supply  the  ciliary  region  of  the  ocular  conjunctiva,  and  anasto- 
mose with  the  vessels  from  the  posterior  portion  of  the  conjunc- 
tiva. Loop-ending  branches  from  the  anterior  ciliary  arteries 
extend  into  the  limbus  conjunctivtej  and  form  an  important 
factor  in  the  nutrition  of  the  cornea.  The  veins  of  the  conjunc- 
tiva empty  into  the  temjxjral,  the  angular  of  the  facia],  and  the 
ophthalmic.  The  veins  from  the  limbus  con  junctivte,  and  the  an- 
terior portions  of  the  ocular  conjunctiva  corresponding  to  the  an- 
terior ciliary  arteries^  empty  chiefly  into  the  anterior  ciUary  veins. 
The  bloocl-vessels  of  the  conjunctiva  are  superficial  and  deep. 
The  superficial  vessels  of  the  ocular  conjunctiva  move  when  that 
membrane  is  moveil,  and  are  easily  distinguished  from  the 
deeper  vessels  in  the  sub-conjunctival  cellular  tissue^  which  do 
not  move  at  all,  and  which  disappear  near  the  margin  of  the 
corneal. 

Nerves. — The  nerves  of  the  conjunctiva,  like  the  blood-ves- 
sels«  are  also  abundant  and  in  the  same  parts,  the  palpebral  and 
limbus  conjunctivse  being  the  most  abundantly  supplied.  The 
ophthalmic,  the  smallest  branch  of  the  fifth  (trigeminus),  is  the 
chief  source  of  supply.  The  lachrymal  and  nasal  branches  from 
this  division  of  the  fifth  supply  the  conjunctiva  of  the  upper  lid, 
the  superior  cul-de-sac,  and  the  ocular  conjunctiva.  The  ocular 
and  palpebral  branches  from  the  superior  maxillary,  the  second 
division  of  the  fifth,  supply  the  conjunctiva  of  the  lower  lid. 
The  exact  termination  of  the  nerve  filaments  in  the  conjunc- 
tiva  is  yet  a  disputed  |xjint.  Club-shaped  endings  have  been 
found  (Kollikeri.  but  most  of  the  fibres  have  free  endings  be- 
tween the  epithelial  cells.  These  nerves  are  closely  associated 
with  the  ciliary  nerves,  as  are  also  branches  of  the  ophthalmic, 
which  supply  the  ciliary  muscle  and  iris.  The  spasm  of  accom- 
modation, oft«n  present  when  the  conjunctiva  is  inflamed,  is  ex- 
plained by  this  close  association.  Indirectly,  through  the  ciliary 
nerve,  a  severe  inflammation  of  the  conjunctiva,  may  even  lead 
to  irritatiou  of  the  retina. 

Physiology. — Besides  helping  to  retain  the  eye  in  position, 
the  main  function  of  the  conjunctiva,  is  to  form  a  covering  for 
the  inner  surfaces  of  the  eyelids  and  the  outer  surface  of  the 
antOTor  half  of  the  eyeball,  and,  by  its  secretion,  to  keep  the 
opposing  surfaces  moist  and  lubricated,  allowing  of  free  move- 
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lent  without  friction,  at  the  same  time  preserving  the  delicate 
tracture  and  clearness  of  the  cornea,  by  keeping  it  always  moist. 

THE  ANATOMY  OF  THE  CORNEA. 
(ComUt  a  horn.) 

The  cornea  forms  the  anterior  one-sixth  of  the  external  sur- 
face of  the  eye.  It  is  a  perfectly  clear,  transparent  membrane 
and  ellipsoidal  in  shape.  Its  shape  is  due  to  an  overlapping  of  the 
margins  of  the  cornea,  above  and  below,  by  the  sclera.  As  a 
rule,  the  transverse  diameter  is  the  longer  and  less  curved,  while 
the  vertical  diameter  is  shorter  and  more  curved.  This  fact  is 
daily  confirmed  by  measurements  with  the  ophthalmometer. 
The  fibrous  tissue  of  the  cornea,  is  a  direct  continuation  from 
that  of  the  sclera,  but  the  cornea  projects  out  from  the  sclera  in 
front  like  the  segment  of  a  smaller  sphere  from  a  larger  one,  or 
as  a  watch-crystal  from  its  case.  The  cornea  is  slightly  thinner 
at  its  centre  (-^  inch  thick)  than  at  the  periphery  where  it  is 
if  inch  in  thickness.  The  refractive  index  is  variously  esti- 
mated from  1.3365  (Helmholtz)  to  1.342. 

Histological  Elements. — Fibrous  connective  tissue;  ce- 
ment-like substance ;  corneal  corpuscles — flat,  fusiform,  branched, 
and  lymphoid,  or  the  so-called  wandering  corpuscles  of  the  cor- 
nea; epithelium  and  endothelium;  nerves;  loops  of  blood-ves- 
sels at  the  periphery. 

Structure. — From  without  inward,  the  cornea  is  composed 
of  five  layers. 

1.  Epithelial  layer,  continuous  from  the  conjunctival  epi- 
thelium. 

2.  Anterior  limiting  membrane,  Bowman's  or  Eeichert's 
membrane. 

3.  Trite  corneal  tisme,  a  transparent,  fibrous  tissue. 

4.  Posterior  limiting  membrane,  or  elastic  lamina,  Desce- 
met's  membrane. 

5.  Endothelial  layer, ^  a  single  layer  of  polygonal  cells,  lin- 
mgthe  posterior  surface  of  Descemet's  membrane. 

'This  layer  is  usually  incorrectly  called  the  posterior  epithelial  layer.  But 
V  the  polygonal  cells  on  the  i>osterior  surface  of  Descemet's  membrane,  line  a 
KTooscaTity— the  anterior  chamber— they  are  in  fact  endothelial,  not  epithelial, 
cells. 
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The  epithelkil  layer  [e,  Fig.  9),  is  a  continuation  of  the  con- 
junctival epithelium  upon  the  cornea. 

There  are  several  strata  or  layers  of  these  epithelial  cells: 
the  most  anterior  layers  are  squamous  in  character  with  Hat- 
tened  nuclei.  The  next  layers  make  a  gradual  transition  from 
squamous  to  fusiform,  wliile  the  deei^est  layei-s  approach  in 
shape  to  the  columnar,  and  rest  vertically  on  the  underlying 
hasement  (Bowman's)  membrane.  The  epithelial  layer  is  very 
thin,  ^-jrff  'Qch  thick,  and  quite  transparent. 

The  anterior  limiting  membrane  ib.  Fig.  0),  of  Bowman,  the 
next  layer  of  the  cornea,  is  a  firm,  dense,  perfectly  transparent 

membrane.  It  is  fibrillar  in  structure, 
being  formed  of  very  delicate  fibrils  of 
the  same  fibrous  tissue  that  enters  into 
the  formation  of  the  true  corneal  tissue, 
but  is  denser  than  this,  and  has  no  corneal 
corpuscles  in  it. '  By  some,  this  layer  ia 
considered  a  true,  homogeneous,  hyaline 
membrane.  It  is  not  easily  affected  by 
chemical  agents.  In  thickness  it  varies 
from         to  5*Vir  t>f  an  inch. 

The  true  corneal  tissne  (j>,  Fig.  9)» 
lyin^  between  Bowman's  membrane  in  fi-ont  and  Descemet's 
membrane  behind,  forms  the  greater  thickness  of  the  cornea, 
measuring  about  hich  in  thickness.  It  is  composed  of  deli- 
cate, transparent,  fibrous  connective-tissue  fibrillie,  which  are 
joined  into  bundles  and  these  again  into  lamella',  fifty  to  sixty 
in  number.  The  fibres  of  each  lamella  run  parallel  to  one  an- 
other and  to  the  surface  of  the  cornea,  but  at  right  angles  to 
the  lamelljp  in  front  and  back  of  it.  Fibres  often  pass  from  one 
lamella  to  another  at  an  acute  angle.  This  fibrous  tissue  form- 
ing the  cornea  proper,  is  a  direct  continuation  from  the  sclera,  of 
the  fibrous  connective  tissue,  the  essential  difference  between  the 
two  is,  that  the  corneal  lamellie  are  transparent,  while  the  scle- 
ral are  opaque. 

The  tibrillfe,  bundles,  and  lamellae  are  joined  together  by  a 
semi-fluid,  cemeitf-like  sHbsfanc.€f  in  which  are  left  numerous 
star-shaped  spaces  iconieal  sjxices)^  which  are  connected  to  one 
another  by  narrow  canals.    Each  corneal  space  contains  a  cell 
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—corneal  corpuscle — which  gives  off  delicate  processes,  to  join 
processes  from  other  cells.  These  corpuscles  are  nucleated  and 
filled  with  a  granular  protoplasm.  In  the  corneal  spaces  and 
the  canals  joining  the  Kpaces  are  also  found  tvainhrfny  Ctd.s 
(Engelniann),  which  are  claimed  to  he  lymphoid  corpuscles;  they 
are  in  cons,tant  mcttion,  having  amoeboid  ([unlities, 

Jlie  posferior  Umifituj  meinbraue  or  elaslic  lamina  {d.  Fig, 
5),  generally  known  as  Descemef  s  membrane,  is  a  very  thin 
(i^Vy  int^'h  thick  at  the  margin,  and  Yinru  thick  at  the  centre), 
structureless,  basement  membrarie,  closely  adherent  to  the  pos- 
terior surface  of  the  corneal  tissue  jiroper.  It  is  very  elastic, 
and,  when  peeled  off  from  its  attachment  to  the  true  cornea, 
rolls  up  with  its  attached  surface  iDnermost.  It  is  quite  brittle, 
BO  much  so  that  it  is  sometimes  fractured.  At  its  margin  it  is 
coDtiauous  with  the  Ufjamentnm  jiectlmitnm  iridts.  It  resists 
most  chemical  agents,  Ijeiug  the  toughest  layer  of  the  cornea. 

'Hie  I'lnhithcUut  latjer  {e\  Fig.  £M,  consists  of  a  single  layer  of 
flattened,  polygonal,  nurleated  cells  lining  the  (wsterior  surface 
cif  Desceraet*8  membrane.    They  are  of  a  similar  character  to 

endothelial  cells  lining  the  serous  cavities.  Their  function 
19  to  secrete  a  small  portion  of  the  aqueous  humor. 

Nerves. — The  nerves  going  to  supply  the  cornea^  are  derived 
chiefly  from  the  two  or  three  long  ciliary  nerves  of  the  nasal 
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anch  of  the  ophthalmic.  Some  branches  are  derived  from  the 
ciliary  nerves  given  off  from  the  lenticular  ganglion,  and 
branches  from  nerv'es  supplying  the  conjunctiva— the  lach- 
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rymal  and  infra- trochlear  nerves.  The  ciliary  branches  pierce 
the  sclera  to  enter  the  tornea,  the  conjunctival  branches  enter 
through  the  linibus  conjmictiixe.  Immediately  upon  entering 
the  corneal  tissue,  the  nerve  branches — twenty-five  to  forty-tive 
in  number-^lose  their  medullary  sheaths  (are  therefore  trans- 


Fio.  11.— Nerve  Sihtlt  or  m  Oomltil,  Fnoa's.    (After  tiBDiiotR  BHit  BdrUnp.')    n.,  T7erM 
and  audcua  from  whlcb  a  iecoad  Uiin:,  u.  is  gtT«a  off. 

parent)  and  arrange  themselves  into  two  networks  in  the  corneal 
aubstame  proper. 

The  denser  network  (a,  Pig.  11)  is  formed  just  back  of  Bow- 
man's membrane.  From  this  numerous  fine  branches  are  given 
off,  which  pierce  Bowman's  membrane,  to  ramify  in  the  epithe- 
lial layer  and  terminate  in  free  endings,  the  exact  nature  of 
which  has  not  as  yet  been  proven.  The  second  network*  more 
delicate  than  the  first,  and  with  right-angled  meshes,  is  situated 
just  in  front  of  Descemet's  membrane.  Branches  from  this 
supply  the  posterior  layers  of  the  cornea. 

At  the  periphery  of  the  cornea,  in  the  anterior  portion  of  the 
true  corneal  substance,  there  is  a  zone  about  inch  wide,  which 
contains  loops  of  blood-vessels.  These  are  capillaries  from  the 
episcleral  branches  of  the  anterior  ciliary  arteries,  and  a  few 
from  the  arteries  supplying  the  conjunctiva^ — lachrymal  and 
infra-trochlear* 
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Arcus  Senilis  {senile  bow,  or  Gerotoxon,  y^piov^  old  man, 
and  bow). — The  white  ring  at  the  periphery  of  the  cornea, 
often  seen  in  advanced  life,  is  a  condition  of  old  age,  or  of  poor 
vitality  in  middle  life.  It  begins  as  a  crescent  at  the  upper 
and  lower  margins  of  the  cornea,  giving  to  it  an  ellipsoidal  ap- 
pearance, the  long  axis  being  horizontal.  The  ends  of  the 
crescents  finally  meet  at  the  outer  and  inner  borders  of  the  cornea, 
when  the  circle  is  complete.  The  inner  margin  of  the  arcus 
senilis  shades  off  gradually  into  the  clear  cornea,  but  the  outer 
margin  is  clearly  cut  and  well  defined,  leaving  a  narrow  rim  of  ■ 
clear  cornea  between  it  and  the  limbus  conjunctivse.  In  marked 
cases  of  arcus  senilis,  the  limbus  conjunctivse  sometimes  has 
grayish  white  crescents  above  and  below  the  cornea,  which 
finally  meet  at  the  outer  and  inner  margins,  as  do  the  crescents  in 
the  corneal  tissue.  The  arcus  senilis  is  situated  at  the  periphery 
of  the  cornea,  and  in  the  layer  of  the  true  corneal  tissue.  In  ad- 
vanced stages,  it  may  affect  Descemet^s  membrane,  even  Bow- 
man^s,  and  the  epithelial  layer.  It  is  due  to  a  fatty  degenera- 
tion of  the  loops  of  the  blood-vessels  at  the  periphery  of  the 
cornea,  or  to  the  deposition  of  colloid  material  (Fuchs). 

Physiology. — The  chief  function  of  the  cornea  is  to  transmit 
and  refract  rays  of  light.  Owing  to  the  fact  that  the  cornea 
separates  a  rarer  medium,  the  air,  from  a  denser  medium,  the 
aqueous  humor,  it  exerts  a  greater  refractive  power  on  rays  of 
light,  than  any  single  agent  in  the  dioptric  system  of  the  eye, 
even  greater  than  the  crystalline  lens.  It  is  therefore  the  most 
active  medium  in  the  eye,  in  bringing  rays  of  light  to  a  focus  on 
the  retina,  and  hence  its  great  importance  in  the  estimation  of 
the  refraction. 

THE  ANATOMY  OF  THE  SCLERA. 

{aO.Tipd^^  hard.) 

The  sclera  is  a  dense,  white,  fibrous  membrane,  which  to- 
gether with  the  cornea  forms  the  complete  outer  tunic  of  the 
eyeball.  The  cornea  forms  the  anterior  one-sixth,  and  the  sclera 
the  poeterior  five-sixths  of  the  tunic.  The  outer  surface  of  the 
sclera,  is  smooth  except  where  the  recti  and  oblique  muscles  are 
attached.    It  is  connected  to  the  capsule  of  Tenon,  by  loose  con- 
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nective  tissue,  and  to  the  ocular  conjunctiva  in  front  by  denser 
connective  tissue.  That  portion  of  the  sclera  seen  between  the 
lids  when  open  is  popularly  called  '*tbe  white  of  the  eye.*'  The 
inner  surface  conforms  to  the  outer  surface  of  the  choroid,  and 
is  joined  to  it  and  the  ciliary  body  by  a  delicate  connective  tissue 
— htmina  fnsca. 

The  thickness  of  the  sclera  varies.  It  is  thinnest  anteriorly, 
near  the  corneal  margin,  inch,  and  thickest  posteriorly  near 
the  optic  nerve  entrance,  inch,  where  it  is  divided  into  sev- 
eral layers.  The  outer  layei's  join  the  outer  layers  of  the  sheath 
of  the  optic  nerve,  which  is  derived  from  the  dura  mater;  the 
middle  layera  join  the  inner  layers  of  the  sheath  of  the  optic 
nerve,  which  are  derived  from  the  pia  mater  and  arachnoid; 
the  inner  layers  continue  directly  across  the  optic  nerve  entrance 
into  the  eye,  but  are  perforated  by  many  fine  openings,  forming 
the  lamina  crihrosa.  Through  these  openings,  the  bundles  of 
optic  nerve  fibres  denuded  of  their  medullary  sheaths  pass.  At 
the  same  time^  the  fibrous  tissue  of  the  sclera  forming  the  lamina 
cribroaa  joins  the  sheaths  (medullary)  of  these  nerve  fibres. 
The  largest  opening  at  the  centre  of  the  lamina  cribrosa  transmits 
the  central  retinal  artery  and  is  known  as  the  poms  opiictts. 

Histological  Elemexts. — Fibrous  connective  tissue;  elastic 
fibres;  connective-tissue  corpuscles;  pigment  cells. 

Structure. — In  structure  the  sclera  is  quite  similar  to  that 
of  the  cornea.  In  fact  they  continue  directly  into  each  other, 
and  differ  essentially  in  but  one  particular,  and  that  isj  in  the 
fibrous  connective  tissue  going  to  make  both  structures.  This 
tissue  is  opai|ue  and  white  in  the  sclera,  but  quite  transparent 
in  the  cornea. 

The  connective^ tissue  bundles,  which  in  the  cornea  are  trans- 
parent, flattened  and  laid  down  more  or  less  regularly  in  lamellae, 
are  opaque  in  the  sclera,  not  so  much  flattened,  and  tun  for 
the  most  part  in  two  directions — longitudinally  with  the  a:£is  of 
the  eye,  and  equatoriall3%  or  around  the  eye.  Most  of  the  fibres 
in  the  sclera  run  longitudinally.  The  circular  fibres  are  most 
numerous  near  the  inner  surface  of  the  sclera,  and  just  back  of 
the  sclero-corneal  junction^  where  they  form  a  small  band. 
This  band-like  appearance,  is  increased  by  the  expansion  of  the 
tendinous  insertions  of  the  recti  muscles  at  this  zone  of  the  sclera. 
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The  elastic  fibres^  are  between  the  fibrous  connective-tissue 
)andles,  and  help  to  bind  them  together.  From  the  inner  sur- 
face  of  the  sclera,  they  are  prolonged  into  the  lamina  fusca, 
which  attaches  the  sclera  to  the  choroid. 

The  connective-tissue  corpuscles,  are  flattened  corpuscles  cor- 
responding to  the  branched  corpuscles  found  in  the  cornea. 
They  are  situated  in  cell  spaces  between  the  fibrous  bundles, 
uid  are  sometimes  stained  by  granular  pigment. 

The  pigment  cells,  are  of  two  kinds :  polyhedral  branched  cells 
and  round  cells.  They  are  most  numerous  near  the  inner  surface 
of  the  sclera,  and  near  the  blood-vessels  and  nerves,  where  they 
penetrate  it.  Some  eyes  have  an  excessive  pigmentation  of  the 
sclera,  and  in  consequence  have  a  dark,  slaty  color.  Again,  dark 
spots  may  be  found  on  the  sclera,  anteriorly,  in  some  eyes  that 
are  perfectly  healthy.  These  spots  are  due  to  a  collection  of 
pgment  cells  at  the  points  where  the  anterior  ciliary  veins  pierce 
the  sclera. 

Blood- Vessels. — The  blood  supply  to  the  sclera  is  from  the 
ciliary  system — the  long,  short,  and  anterior  ciliary  arteries. 
The  short  ciliary  arteries,  pierce  the  sclera  near  the  optic  nerve, 
and  supply  the  choroid  and  ciliary  processes,  besides  sending 
numerous  branches  to  the  scleral  plexus  behind  {posterior  vas- 
cular zone,  or  zone  of  Zinn)  near  the  optic  nerve  entrance.  From 
this  zone,  branches  go  to  the  optic  nerve,  and  anastomose  with 
branches  of  the  central  retinal  artery  is  thus  established.  The 
only  direct  connection  betw^een  the  retinal  and  ciliary  systems. 
Thhng  ciliary  arteries,  two  in  number,  usually  pierce  the  sclera 
obliquely,  near  the  optic  nerve,  run  forward  between  the  sclera 
and  choroid,  and  supply  the  choroid  and  iris.  In  addition,  they 
send  many  fine  branches  to  the  scleral  plexus  in  front  (anterior 
vascular  zone). 

Tlie  anterior  ciliary  arteries,  are  derived  chiefly  from  the 
muscular  arteries.  They  pierce  the  solera  just  back  of  the  cor- 
nea, and  go  chiefly  to  supply  the  iris  and  ciliary  body,  but,  like 
the  long  ciliary  arteries,  they  send  many  fine  branches  to  the 
anterior  ciliary  zone. 

The  anterior  ciliary  zone,  is  a  fine  meshwork  of  vessels,  situ- 
ated on  the  anterior  surface  of  the  sclera,  just  back  of  the  sclero- 
wmeal  junction.    The  anterior  ciliary  arteries  furnish  most  of 
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the  branches  iu  this  plexus,  a  few  being  derived  from  the  loDg 
ciliary.  This  zone  is  plainly  visible  in  inflammations  of  the 
uveal  trart  and  the  sclera.  Branches  from  it.  anastomose  with 
conjunctival  vessels.  At  the  sclero-comeal  junction,  near  the 
inner  surface,  is  a  venous  sinus  called  ^chletnm^s  canal.  This 
canal  is  lined  by  endothelium  and  encloses  a  plexus  of  fine  veins. 
It  communicates  with  the  anterior  chaml>er,  the  anterior  ciliary 
veins,  and  with  veins  from  the  sclera.  Near  the  equator  of  the 
eye,  the  sclera  is  pierced  obliquely  by  the  veum  verticosof  from 
the  choroid. 

Anatomists  are  divided  in  opinion,  as  to  whether  neirw 
lying  on  the  inner  surface  of  the  sclera,  actually  enter  its 
structure. ' 

I  THE  HUMORS  OF  THE  EYE. 

H 

AQUEOUS  HUMOR. 

The  aqueous  humor  is  a  clear,  slightly  viscid,  serous  fluid 
tilling  the  anterior  chamber  of  the  eye.  It  ia  composed  chiefly 
of  water  l,Htt.(is7  jiarts).  a  small  atuoujit  of  albumin  (o.liiS 
part),  together  with  sodiiua  chloride  (about  3. 1907  parts),  and 
A  small  amount  of  extractive  matter.  The  entire  weight  uf  the 
aqueous  is  about  to  5  grains.  It  is  alkaline  in  reaction, 
a  Bpecitic  ^jravity  and  a  refractive  index  1.^66.  The 

aqueous  humor  is  secreted  by  the  blood-vessels  of  the  iris  and 
ciliary  Ixxly.  chiefly  the  latter,  and  is  quickly  reproduced  when 
evaouateil  hy  a  puncture  of  the  cornea.  It  fills  both  portions  of 
the  anterior  cluuuber  of  the  eye.  The  anterior  chamber  is  tb« 
space  between  the  posterior  surface  of  the  cornea,  and  the  an- 
terior surface  of  the  iris,  and  the  central  portion  of  the  anterior 
oapeuld  of  the  lens.  The  posterior  chtmber,  is  the  space  between 
the  posterior  surface  of  the  iris  near  its  peripberj',  and  the 
anterior  surface  of  the  lens  near  its  periphery,  the  zone  of 
and  the  ciliary  boily. 


VITREOUS  HUMOR  OR  HYALOID  BODY. 
(Vitreum,  glass;  i'a?n^,  g/u*s;  tUo^,  like.) 

,e  vitrreous  humor,  vir  corpus  intreuni,  is  a  transparent, 
'gelatinous  substance  tilling  th©  interior  of  the  eyeball  back  of 
the  lens.  It  is  suirouuiled  by  a  very  delicate,  tranepaient,  hya- 
jloid  membrane,  which  is  closely  attached  to  the  retina^  optic 
disc,  and  zone  of  Zinn.  The  vitreous  b<^dy  is  concave  in  front 
I  for  the  reception  of  the  i>osterior  convex  surface  of  the  lens. 
'  Tlie  hyaloid  membrane  which  surrounds  the  vitreous,  is  want- 
ing in  this  Clip  (lenticular  fossa)  in  front.  At  this  point,  it 
unites  with  the  edge  of  the  posterior  caj^ule  of  the  lens. 


fl.'^rERTTCiU.  SBcnoM  OF  TM  ETtaALL.  (Bcl»matto.  H-  T.  Potter  del.')  <t.  CicMinrt'a  cMaJ ; 

^HiSTOLOOIC'At  Eij:Men*Ts. — Gelatinous  matter;  cells;  nuclei; 
PjOnective- tissue  fibres  (?) ;  homogeneous  stiiictiU'Cleas  sub- 
Bke  of  the  basement  membrane. 

RtRrcTURE. — The  exact  structure  of  the  vitreous  is  a  matter 
*till  undecided.    Histologiats  differ  in  their  opinions  as  to  its  for- 
^on.    Some  claim  it  to  be  an  entirely  homogeneous  structure 
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without  any  framework,  wbile  the  greater  number  believe  it  to 
have  a  very  delicate  I'eticulum  of  cellular  tissue,  which  supports 
the  semi-fluidj  gelatinous  substance.  Hannover  (Germany,  nine- 
teenth century)  has  even  claimed  that  membranes  run  through 
the  vitreous,  dividing  it  into  segments,  making  a  formation  some- 
what like  that  found  in  an  orEinge.  Stilling  (G^ermany,  nine- 
teenth century)  describes  a  cortical  substance  which  seems  to  be 
formed  into  concentric  layers,  surrounding  a  nucleus  that  is 
situated  a  little  forward  of  the  centre  of  the  \'itreous.  Various 
shaped  cells  and  also  nuclei,  have  been  described  as  existing  in  the 
vitreous,  especially  in  the  (?ortical  portion.  These  cells  are  abun- 
dant in  foetal  life,  but  diminish  very  much  after  birth.  They 
are  of  many  shapes — round,  oval,  flat,  and  branched ;  some  are 
nucleated,  while  others  have  a  granular  appearance.  EMending 
through  the  centre  of  the  vitreous  from  the  optic  papilla  to  the 
jKisterior  pole  of  the  lens,  is  a  canal  about  A  to  ^  inch  in  diameter 
— CloqneVs  canal.  In  foetal  life  it  contains  the  hyaloid  artery; 
but  after  birth  it  is  empty  and  is  supposed  to  be  a  lymph-canal. 

Nutrition, — The  vitreous  has  no  nerves  or  blood-vessels. 
It  depends  for  its  nutrition  ufKm  the  lymph  thrown  out  from  the 
blood  vessels  of  the  adjacent  structures— upon  the  uvea  princi- 
pally, and  the  retina.  The  refractive  index  is  1.330fi,  the  same 
as  that  of  the  aqueous  humor.  Owing  to  its  cupped  (concave) 
surface  in  front,  the  vitreous  diverges  rays  of  light.  It  thus 
acts  AS  a  negative  or  concave  lens.  Because  of  its  dependence 
up(jn  the  uveal  tract  and  retina  for  nutrition,  any  affection  of 
these  structures  usually  affects  the  vitreous  indirectly.  Hence 
the  frequency  of  vitreous  disturbances  in  association  with  dis- 
eases of  the  choroid  and  retina. 

Phystoixjgy. — The  chief  function  of  the  vitreous  body  is  to 
maintain  the  shape  of  the  eye,  and  to  keep  the  contiguous 
structures  in  position,  that  is^  the  retina  from  becoming  detached, 
and  the  lens  from  dislocation.  The  eye  would  of  course  collapse, 
were  it  not  filled  with  a  body  like  the  vitreout^  humor. 

SEtfiLE  Changes. — Sometimes  a  fatty  degeneration  of  the 
cells  and  reticulum  of  the  vitreoiis  takes  place,  which  gives  this 
humor  a  dirty  or  cloudy  appearance.  By  the  same  means  the 
vitreous  becomes  liquefied.  The  impaired  sight  of  advanced 
life,  is  due  in  some  measure  to  the  former  condition. 
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III. 


THE  CKTSTALLINE  LENS. 


The  crystalline  lens  is  a  biconvex  lens.  It  is  disc-shaped,  per- 
ectly  transparent  and  elastic.  It  is  surrounded  by  a  perfectly 
zansparent  capsule  which  is  also  very  elastic.  The  lens  in  its 
^ale,  is  held  in  position  by  a  suspensory  ligament,  the  zone 
)f  Zinn.  The  most  anterior  and  posterior  portions  of  the  lens 
lire  called  its  poleSy  anterior  and  posterior,  while  its  periphery 
X  edge  is  called  the  equator.  The  straight  line  joining  the 
pdee  is  called  the  axis  of  the  lens.  The  average  transverse  di- 
ameter of  the  lens  is  ^  of  an  inch,  while  the  antero-posterior 
diameter,  the  axis,  varies  from  A  to  ^  of  an  inch.  The  axis  of 
thelens  corresponds  with  the  optic  axis,  or  nearly  so.  However, 
the  summit  of  the  anterior  surface  of  the  lens  may  be  as  far  as 
two  degrees  to  the  temporal  side  of  the  corneal  axis  (Helmholtz, 
Knapp),  which  axis  practically  coincides  with  the  optic  axis. 


The  anterior  surface  of  the  lens  is  less  curved  than  the  posterior, 
and  lies  in  contact  with  the  posterior  stirface  of  the  iris,  except 
near  its  periphery.  The  posterior  surface  is  more  curved  and 
lies  in  the  cupped-out  surface,  hyaloid  or  lenticular  fossa,  of  the 
front  portion  of  the  vitreous  body.  The  radius  of  curvature  of 
the  anterior  surface  is  ^  of  an  inch,  and  of  the  posterior  surface 
A  of  an  inch.  The  average  refractive  index  is  1.4871  (Helm- 
holtz). The  whole  weight  of  the  lens  is  not  more  than  four  to 
five  grains.  It  is  composed  of  sixty  parts  of  water ;  thirty-five 
parts  of  soluble,  and  two  and  a  half  parts  of  insoluble,  albumi- 
nous matter ;  two  parts  of  fat,  with  some  cholesterin. 

Hlstological  Elements. —  Leas  proper:  lent;  fibres; 
^orphous  cement  substance. 

Capmde:  homogeneous,  elastic  substance;  epithelial  cells. 


Fio.  13.— NrcLEAB  Zone  op  the  Lens.  (After  Babucbln.) 
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ZoHHh  of  Zhiu:  botnogeneous.  elastic  fibres. 

Structt'RE. — The  lens  is  coniposetl  of  lens  fibres  arranged  inttj 
concentric  layers  externally  to  form  the  cortege,  which  surromidsa 
central  hai'dened  mass,  the  uitcleus.  The  cortex  is  soft  and  sue- 
cuJei»t,  especially  in  young  subjects,  and  is  easily  removed  from 
the  nncleiis  when  the  capsule  of  the  lens  is  ruptured.  Tba 
nucleus,  although  small  in  young  subjects,  is  firm  and  not  easily 
crushed  between  the  lingers  when  removed  from  the  eye  Ai 
age  advances,  the  nucleus  increases  in  density,  the  lens  fibres 
lose  part  of  their  watery  elements  and  become  sclerosed,  and 
at  the  same  tin^e  assume  a  yellowish  or  brownish  tint^  espe- 
cially in  vent'  old  subjects.  By  oblique  illumination,  this  en' 
larged  and  sclerosed  nucleus,  might  be  mistaken  for  an  incipiect 


<«t»nkct  by  an  iavxperienni  ofaBerrer.  Ttmnsmitted  light 
xrith  tb«  t"^*^^*^*-**^  ^[incUj  T«T«ttIs  tiie  tnie  coDdition  of 
«ff«ux«.  Botti  tt»  vortex  aod  tt»  noclens,  m  fcniMd  from  ]m 
Wbtm.  nmfilm  liftt«^eiroiigiRaitbe«(ttbelial  cells  lin- 
ikf  ^  poBi<riog  mxitiic»  oC  tbe  auitenor  portiao  of  the  capBole. 
tlHgr  M«  kmfOMl  fm  ^ape.  ttaemt^  carte  baring  nacta 
irlMi  «N^flta>ltomBt  pwi.1wle4  to  aaanovaoDe  of  tbe 
Im  w«ril»«^aalQr,  and  hat^  sme  to  it  tbe  luaam  nuclear  zone 
IKV  Tbtt  fibres  w  m  anaagvi  im  ^  formation  of 
tb»WM,  tbal  f«m  U  tmck  fibre  Jm  <m  hoA  vmfaae  of  the  tens: 
^W3Ma|^  a  tW<»  b<ta— ing  agar  tbe  —jmnr  pote  of  the  \m 
aittiaAa  t»  tbe^  tf^^aaftar.  axvwad  il  and  extends  a  stot 
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istance  on  the  posterior  surface ;  another  fibre  begins  a  little 
rther  from  the  anterior  pole,  extends  parallel  to  the  first,  and 
s  joined  to  it  by  its  dentated  edge,  curves  around  the  equator 
)r  edge  of  the  lens,  and  ends  a  Uttle  f ur- 
Jier  back  on 'the  posterior  surface  than 
M  the  first  fibre.  Fibre  after  tibre,  ia 
aid  down  iu  this  wav,  until  the  posterior 
(oleis  reached  (.see  ¥ig,  14).  The  begin- 
ning and  ending  of  tlie  fibres  are  along 
straight  lines:  these  lines  are  present  in 
each  layer  of  the  cortex.  The  layers  are 
situated  one  directly  alwve  the  other, 
down  to  the  nucleus,  and  give  to  the  lena 
an  appearance  as  if  divided  by  seams. 
There  are  usually  three  such  seams  on 
each  surface  of  the  lens,  radiating  from 
the  poles  to  the  periphery.  Those  on  the 
front  surface  reseniblo  the  letter  Y  in-  m.-VER-ncAL  sktiof 
Verted  (A),  and  those  on  the  jxistenor  sur-  ts,  H.asi.  ih.  t.  PoLterd«-(.j 
face  the  letter  Y  erect.    Branching  aefims 

nay  be  given  off  from  these  main  seams.  In  incipient  cataract, 
thttie  seams  often  become  opaque  first,  and  ^hen  viewed  by 
transmitted  light  with  the  ophthalmoscope,  a  star-shaped  figure 
ia^n. 

The  lens  fibres  forming  the  nucleus,  are  not  so  smooth  as 
those  entering  into  the  structure  of  the  cortex;  being  of  earlier 
growth  they  are  surrounded  and  pressed  upon  by  the  cortical 
fibres  of  more  recent  growth.  They  are  shorter,  firmer,  not 
nucleated^  and  lie  almost  parallel  to  the  axis  of  the  lens,  joined 
by  dent'ited  edges  as  in  the  cortex.  The  nut-leua  ia  quite  dense 
BJid  has  a  high  index  of  refraction,  1.4341  (Krause,  Germany, 
nineteenth  century).  It  increases  in  density  as  age  advances, 
ilie  cortical  layers  of  the  lens  also  becoming  firmer.  Post- 
mortem changes,  however,  quickly'  liquefy  the  outer  cortical 
layers,  converting  them  into  a  cloudy  white  tluid — liquor  Mor- 
poffni  (Morgagni,  eighteenth  century). 

Capsule  of  the  Lens* — The  capsule  is  a  transparent,  struc- 
liirelefis  membrane  surrounding  the  lens.    It  is  very  flexible,  and 
liflD  ruptured  rolls  up  with  its  outer  su  rf ace  inward .  It  is  divided 
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into  two  portions,  an  anterior  and  a  posterior.  The  anterior  jtor- 
tiou  is  tliickest  at  the  anterior  pole  (^iir  inch),  and  grows 

gradually  thinner  as  it  approaches  the  equator  (^Vij  of  inch  u 
and  is  thinnest  at  the  posterior  [xile.  On  the  jwaterior  surface  of 
the  anterior  portion  is  a  single  layer  of  polyhedral-shaped,  epithe- 
lial cells  containing  round  nuclei.  They  connect  the  posterior 
surface  of  the  anterior  portion  of  the  cajisule  to  the  lens,  become 
elongated  toward  tlie  border  of  the  capsule,  and  form  nucleated 
lenticular  filires.  By  their  continued  formation  in  apix>sition  to 
the  lens  fibres  already  present*  they  help  to  enlarge  the  lens, 
perhaps  even  after  birth.    It  is  claimed  by  one  authority  that 


Ftn    It.  1  H*.  l>. 

teHf>r  Bitrf ace  Ik  tumnl  ti>  tliu  k'ft,  th^  pcwtc dor  AUrface  to  tJis  rl^bt. 

Fio.  Jii— PosTBRioii  Vinr  or  a  l.'HYflimj.uiE  Lcsh  PRoi*  AH  AntXT.   f  iituJilJ 


the  lens  increases  in  volume  even  to  adult  life  (Priestly  Smith, 
England,  nineteenth  century).  There  are  no  cells  in  the  inner 
surface  of  the  posterior  i>ortion  of  the  capsule.  The  capsule  is 
pormeable;^  for  through  it  the  leus  imbibes  its  nutrition  from  the 
uveal  tract.  It  has  no  vessels  or  nerves.  In  the  fcetus,  the  cap- 
sule is  covered  by  a  vascular  network  formed  from  the  hyaloid 
artery,  which  network  also  helps  to  form  the  pupillary  mem- 
brane present  in  foetal  life.  Both  begin  to  disappear  in  the  last 
months  of  foetal  life,  and  at  birth  have,  except  in  rare  instances^ 
entirely  vanished. 

The  zone  of  Zhtt],  tlie  suspensory  ligament  of  the  lens, 
zonula  ciliaris  {Zinn,  Gottingen,  1755),  is  a  transparent,  elastic 
structure  holding  the  lens  in  position.  It  is  not  a  solid  mem- 
brane, as  most  commonly  described,  but  is  a  reticular  structure 
composed  of  delicate,  transparent  connective- tissue  fibres.  These 
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:fibres  have  their  origin  partly  from  the  ora  serrata,  partly  from 
the  smooth  portion  of  the  inner  surface  of  ihepars  ciliaris  retince, 
chiefly  from  between  the  folds  of  the  ciliary  processes  themselves. 
From  this  origin  the  most  anterior  fibres  go  directly  to  the  front 
surface  of  the  capsule  {z,  Fig.  19) ;  the  most  posterior  fibres  go 
directly  to  the  posterior  surface  of  the  capsule  {z%  Fig.  19) ;  while 
the  intermediate  fibres  cross,  those  rising  behind  going  to  the 
front  surface  of  the  capsule,  those  rising  in  front  going  to  the 


Fig.  19.— Meridional  Skctiom  throcoh  the  Anterior  Portion  op  thk  Kyb.  (H.  T.  Potter 
dii')  C.  Coraea:  S,  Bclera;  L,  1«db;  A,  angle  of  thts  auterior  chamber;  /*.  posterior  portion  of  the 
iBlHior  chamber;  sfr,  straight  fibres  of  the  ciliary  muucte;  ra,  radiating  fllireti  of  the  dllary  uius- 
ct;  tr,  etrcular  fibres  on  the  cUlaiy  muscle;  z,  anterior  fibres  of  the  zonul*;  of  Zlnn;  z'.  [Mwiterinr 
flbmof  thexonule  of  Zlno;  t.  Petirs canal;  /,  Fontana's  spaces;  it,  Bchlemm's canal;  j/,  pectiuatc 
UguiRit ;  q*.  sphincter  fibres  of  Iris ;  »t,  straight  flbrcH  of  iris. 

posterior  surface  of  the  capsule.  The  space — canal  of  Petit 
lPetit,Pari8,  eighteenth  century) — between  the  most  anterior  and 
most  posterior  fibres  of  the  zonule  of  Zinn  and  the  periphery  of  the 
lens,  is  not  an  open  space,  but  has  intermediate  fibres  dividing  it 
up  into  a  number  of  small  spaces,  resembling  somewhat  the  spaces 
olFontaiia  at  the  angle  of  the  anterior  chamber.  The  insertion 
oi  the  fibres  of  the  zonule  of  Zinn  into  the  anterior  capsule,  is 
a  little  nearer  to  the  anterior  pole,  than  the  insertion  of  the  i)os- 
terior  fibres  is  to  the  posterior  pole.  The  free  portion  of  the  zone 
of  Zinn  {z  and  z\  Fig.  19)  forms  part  of  the  boundary  of  the 
posterior  chamber,  separating  this  chamber  from  the  vitreous. 
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Physiology. — The  function  of  thecrjetalline  lens,  is  to  assist 
'     bringing  rays  of  light  to  a  focus  on  the  retina.    In  consequence  ] 
of  its  elasticity,  and  the  action  of  the  ciliary  muscle,  its  refractir 
power  is  variable*    It  thus  becomes  more  or  less  convex, 
ing^  as  near  and  far  objects  are  to  be  clearly  focused  on  tlie 
retina. 

Senile  Changes, — The  lens  fibres  lose  a  large  portianof] 
their  watery  element,  and  both  the  cortex  and  the  nucleus  be 
come  denser  in  advanced  life.    The  nucleus  may  even  acquire  a  ' 
yellowish  or  brownish  tint,  while  the  whole  lens  becomes  flatter 
and  loses  its  elasticity.  The  changes  in  the  lens  fibres,  may  cause  | 
radiating  opacities,  and  the  hyaline  suljstance  is  deposited  upra 
the  posterior  surface  of  the  antenor  capsule.    The  zonide  al« 
becomes  weakened,  and  thus  dislocation  of  the  lens  is  favored. 


CHAPTER  III. 


THE  UVEAL  TRACT. 
{Uva,  grapes.) 

Anatomy  of  the  Uveal  Tract.— Choroid.— Ciliary  Body  and  Iris. — Function  of 

Accommodation . 

CHOROID.  CIUARY  BODY,  AND  IRIS. 

The  uveal  tract  forms  the  second  or  middle  tunic  of  the  eye. 
It  is  composed  of  the  choroid,  ciliary  body,  and  iris. 

CHOROID. 

(x6piov,  chorion,  and  f Mof ,  like. ) 

The  choroid  coat,  is  a  thin  and  very  vascular  membrane,  ex- 
tending from  the  entrance  of  the  optic  nerve  into  the  eye,  forward 
between  the  sclera  and  retina  to  the  ora  serrata,  where  it  joins 
the  ciliary  body.  It  forms  the  posterior  seven-tenths  of  the  mid- 
dle tunic,  while  the  ciliary  body  and  iris  form  the  anterior  three- 
tenths.  In  thickness  it  varies  from  7^  to  yj-y  of  an  inch.  The 
choroid  is  loosely  attached  to  the  sclera,  except  near  the  entrance 
of  the  optic  nerve,  where  it  terminates  in  a  narrow  elastic  ring 
formed  of  connective-tissue  fibres,  and  is  closely  attached  to  the 
sclera  at  this  point.  A  small  number  of  elastic  fibres  extend 
from  the  posterior  border  (ring)  of  the  choroid  to  the  lamina 
(fibrosa  and  to  the  neurilemma  of  the  optic  nerve. 

Histological  Elements. — Connective-tissue  fibres;  elastic 
laminae ;  involuntary  muscle  fibres  (Miiller) ;  pig^ment  cells, 
round  and  branched;  lymph  corpuscles;  oval  nucleated  cells; 
endothelium;  homogeneous  intercellular  substance;  blood-ves- 
sels; nerves. 

Structure. — The  choroid  is  composed  chiefly  of  blood-ves- 
sels, it  and  the  ciliary  processes  being  the  most  vascular  struc- 
tures of  the  eye.    Its  layers  from  without  inward  are: 

(1)  Supra-choroidea,  or  lamina  fusca, 
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(2)  Tunica  vasculosa,  composed  of  large  and  medium-sized 
vessels. 

(3)  Memhrmia  ckorio-capiUaris,  or  membrana  Rttyschiam. 

(4)  iMrmina  vlirea,  or  membrana  h'miiaus. 

There  is  a  uniform  layer  of  pigmeuted  cells  lining  tlie  innef 
surface  of  the  lamina  ritrea^  wliich  waa  considered  by  most  old! 
authorities  as  l>eloDging  to  the  choroid.  Later  investigationa 
teach  us  that  this  layer  really  belongs  to  the  retina,  as  it  it 
formed  from  the  outer  wail  of  the  ocular  vesicle.  This  layee 
will,  therefore,  be  described  with  the  retina. 

The  stqjra-choroidea  or  himhta  fnscUy  joins  the  choroids 
the  sclera.  It  is  composed  of  loose-meshed,  cellular  connecti^s 
tissue  fibres,  arranged  more  or  less  in  lamellte.  Intermixed  will 
the  connective- tissue  fibres,  are  numerous  elastic  fibres,  pigmen 
cells  in  great  nnmbcrs,  a  few  roimd,  but  most  of  them  branched 
the  branches  anastomosing,  nou -pigmented  cells,  free  nuclei  aa 
lymph  corpuscles.  A  homogeneous,  structurel^s  substance  fill 
up  the  intercellular  spaces  and  completes  the  structure,  Tb 
jTOsterior  ciliary  vessels  aud  nerves,  He  in  this  outer  layer  of  tb 
choroid.  Between  this  outer  layer  of  the  choroid  and  the  eden 
la  a  space  lined  by  endothelium,  peri -choroidal  s]>ace.  It  com 
muuicates  by  means  of  lymph-channels  around  the  vence  ivrti 
coscBy  with  the  lymph-space  in  Tenon's  capsule.  Elsewhere  it  i 
a  closed  sac,  being  one  of  the  lymph -spaces  of  the  eye. 

The  tunica  rascnlosa^  the  next  coat  of  the  choroid,  is  com 
IK>aed  mostly  of  blooti  vessels,  as  its  name  indicates.  The  si 
teriee  are  from  the  posterior  ciliary — short  and  long.  They  U 
internal  to  the  veins,  divide  dichotomously,  anastomosing  freelj 
and  finally  empty  into  the  capillary  layer  beneath — memhrat^ 
Ruifschiana.  The  veins  to  this  layer^  which  are  more  nuuierou 
and  lie  external  to  the  arteries,  are  derived  in  a  great  measur 
from  the  capillary  layer  l^eneath,  but  receive  many  brancbe 
from  the  ciliary  body  and  iris  in  front.  These  veins  are  collect* 
into  four  to  sis  groups,  the  veins  in  each  group  being  directa 
toward  a  common  centre  near  the  equator  of  the  eye.  Th 
smaller  veins  uniting  as  they  go  to  form  larger  ones,  finall 
unite  in  one  large  vein,  which,  from  the  peculiar  arrangemen 
of  the  veins  forming  it  (the  veins  converging  from  all  points  6 
a  centre  or  vortex),  is  called  t'etia  t'oriicomt  or  collectively  triMi 
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ticoftw  (2,  2,  Fig-  20).  These  pierce  the  sclera  very  obliquely 
ear  the  equator  of  the  eye  and  empty  into  the  ophthalmic  vein, 
e  Tessels  forming  the  tunica  vasculosa  lie  in  a  kwjse  stroma 
mposed  of  branched  cells,  pigmented  and  uon-pigmented,  aiid  a 
«w  involuntary  muscular  fibres  (Muller),  The  pigiueuted  cells 
m  most  numerous  in  the  outer  portion  of  the  stroma,  diminish^ 
ng  gradually  toward  the  inner  jxirtion.  and  disapi)ear  entirely 
nthe  next  or  capillary  layer  of  the  choroid. 

The  membrana  chort'o-capilhris,  consists  of  a  very  dense  cap- 
Uary  network  formed  from  the  short  posterior  ciliary  vessels  (a 


ew  recurrent  branches  from  the  long  posterior  ciliary  vessels  add 
0  it  anteriorly).  In  the  intervening  spaces,  which  are  very 
mrrow.  is  a  homogeneous,  structureless  substance.  This  layer 
suds  at  the  ora  sermta^  and  contains  no  pigment  cells. 

The  lamina  I'ifrea,  is  the  internal  limiting;  membrane  of  the 
!Jioroid,  separating  it  from  the  retina.    It  is  a  very  thin  (about 
nVf  inch  thick),  hyaline,  structureless  membrane,  firmly  at* 
to  the  capillary  layer  by  its  outer  surface.    Its  inner 
:e  is  covered  by  a  single  layer  of  epithelial  cells,  deeply 
"ned  with  pigment  (the  tai>etum),  which  belongs  to  the  retina. 
Physiology. — The  structure  of  the  choroid  l>eing  highly 
ascular,  its  chief  function,  together  with  the  ciliar.y  processes, 
to  supply  nutrition  to  the  structures  lying  adjacent — the  lens, 
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ritreooBi  and  outer  layers  of  the  retina,  which  are  deficient  en 
tirely  or  partly  of  blood-vessels.  The  lymph  thrown  out  by 
choroidal  and  ciliary  vessels,  goes  to  supply  the  lens,  entering 
this  structure  by  means  of  lymph-cbaDnela  (?)*  the  anterior  por 
tion  of  tiie  vitreous  and  the  outer  layers  of  the  retina. 
visual  purple  (Boll,  Rome,  Ivuhne,  Heidelberg^  nineteenth  ceu 
tury),  which  may  or  may  not  be  necessary  to  vision  (it  beiaj 
abeent  at  the  macula),  is  furnished  in  part  by  the  choroid. 

CILIARY  BODY. 

The  ciliary  body,  forms  the  middle  zone  of  the  uveal  trad 
By  ita  position  it  serves  to  connect  the  posterior  zone,  the  cho 
TOid,  with  the  anterior  zone,  the  iris.    It  is  about      of  an  inch 
wide  antero-poaterioi'ly,  and  is  composed  of  the  ciliary  muscl* 
ami  the  ciliary  processes,    A  vertical  section  of  the  eyeball  (1 
21)  anter*i-i>osteriorly,  shows  the  ciliary  body  to  be  triangular  in 
Hhapo.    The  base  of  the  triangle  is  directed  forward.  Tbeiria 
lias  its  origin  from  the  centre  of  this.    The  apex  is  directed  pos 
teriorly,  where  it  is  joined  to  the  choroid.    The  sides  or  surfa«s 
of  the  triangle  look  outward  and  inward.    The  outer  surface  is 
composed  of  straight  muscular  fibres,  and  is  separated  from  the 
sclera  by  tlie  fnmiua  fusra,  while  the  inner  surface  is  compose* 
of  the  ciliary  processes  and  lies  in  direct  contact  with  the  zonule 
of  Zinn. 

HisTOKOGlCAl.  Eu:mests. — (I)  Ciliary  Mitscle, — Unstriatod 
muscle  fibres;  connective-tissue  fibres;  blood-vessels;  nerves, 

('J)  Ciiiitrtj  Proces.'^i's, — These  contain  elements  similar  to 
tlu»se  found  in  the  choroid,  except  capillaries,  which  they  do  not 
|Hisses8,  the  arteries  parsing  directly  into  veins.  In  addition^  they 
contains  the  elements  of  the  pars  eiliaris  retiutp^  which  assist  in 
tlie  formation  of  the  ciliary  processes,  namely:  pigmented  epi- 
tlielinl  ci^lU;  non  pigmented  cylindrical  cells;  homogeneoua 
inteirellutar  substance. 

STHrrri  RK.  —  y  l)  Ciliartf  Muscle. — ^This  forms  the  outer  por- 
tion of  the  ctliiwy  btnly  and  is  composed  of  longitudinal,  radiating, 
And  cinndar  fibres  of  the  non-strialeti  variety.  They  have  a  com- 
moD  origin  fixmi  tiie  inner  wall  of  Schlemm's  canal,  from  a  ten- 


iwm  ring  at  the  junction  of  the  cornea  and  sclera,  from  the  liga- 
entum  p^ctsiiatiim,  and  from  the  sclerotir  back  of  the  sclero-cor- 
eal  juDftion.  From  this  origin  the  hngitucUnal  fibres  (stt\  Fig. 
the  most  external,  run  directly  backward  to  be  inserted  into 
tbe  outer  layers  of  the  choroid,  opposite  the  ora  serraUt.  The 
Txidiatiug  fibres  (rti,  Fig.  11*)  from  almost  a  meridional  direction 
externally,  gradually  hut  comjileteiy  cliange  the  direction  of 
their  course  as  they  go  inward,  until  at  their  innermost  and  most 
Anterior  aspect  they  have  an  equatorial  or  circular  course,  giv- 
ing origin  to  the  cirvuktr  fibres  or  circular  muscle  of  Miiller  (cr, 
rig.  IS),  the  third  and  innermost  portion  of  the  ciliary  muscle. 
(2)  Ciliary  Processes. — These  form  the  innermost  portion  of 
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Pu.  d.— KxunmHU.  8V7noK  tfbotcib  tbk  Ciliabt  HKnio:v  or  thk  Etk.  (H.  T.  Potter  deLy 
1.  lib;  h,  i»(pm«it  layer  of  (lie  p,  ciliary  pi-ocpftM^;  r  r-juliftlliii£  PbreB  uf  ihe  gilinry  tuUBfle; 
^  luu^lludinol  tllkns  cit  the  miliary  |iiUHcl««;  iarffv  arlrriu]  circle  ot  the  iritr,;  a  and  d  cram-s^tkm 
o(  olUrj  veins  imd  Arterlei  trb«re  tl>«j  p\6Ke  the  &*lerB. 

the  ciliary  body.  They  are  a  continuation  of  the  choroid,  ex* 
Wpt  it«  capillary  layer,  and  the  retina,  or  pctr.s  ct'tktris  re.ih\a\ 
from  the  ora  serratn  forwanh  The  choroidal  |»rtion  ends  op- 
posite the  circular  muscle  of  Miiller,  -where  it  forma  the  anterior 
inner  angle  of  the  ciliary  Ix^dj'.  The  retinal  |K>rtion  {pttrs  cil- 
hm  retince],  togetlier  with  the  limiting  membrane  of  the 
choroid,  pass  over  into  and  form  tbe  posterior  layer  of  the  iris, 
ttiat  is,  the  limiting  membrane  and  posterior  pigment  layer  of 
tbe  iris,  The  structure  of  the  choroitlal  part  of  the  ciliary  proc- 
^tteft  is  almost  identical  with  that  of  the  choroid.    Like  the 


choroid,  it  has  a  delicate  connective-tissue  stroma  deeply 
Htained  with  branched  pigmetit-cells  giving  to  it  a  black  color, 
whortvis  in  the  ohoroid  the  color  is  more  of  a  brown.    The  ciliary 
proccssi's  are  most  abundantly  supplied  with  blood-vessels,  the 
arteries  apparently  emptying  directly  into  small  reins,  no  capil- 
laries intervening.    In  this  respect  (.having  no  capillaries)  it 
differs  in  structure  from  the  choroid.    The  next  layer,  the  lim* 
iting  membntue  of  the  ciliary  processes,  is  a  direct  oontinuatioa 
of  the  limiting  men:ibrane  of  the  choroid — a  homogeneous  hra- 
line  structure.    The  next  two  layers  are  furnished  by  the  retina, 
being  ft  continuation  of  that  structure,  as  pars  ciliaris  refim 
from  tlie  am  aerrata  forward  into  the  jiosterior  surface  of  the 
iris  {b^  Fig.  l*1).    The  outer  layer  of  the  para  cihans  retiiif^,  cou- 
Bi&ta  of  a  single  layer  of  retinal  pigment-epithelium,  a  direct 
oontinuation  of  the  pigment  layer  (tapetuin)  of  the  retina.  The 
inner  layer  of  the pnrs  cilian's  reh'ucp.  consists  of  a  single  laver  of 
cylituh'ical  cells  resting  perpendicularly  on  the  outer  pigmented 
epithelial  layer.    The  oylindHcal  cells  are  not  pigmented .  Ther 
aro  a  direct  ci^ntiuuation  (as  one  layer  of  cells)  of  all  the  inoer 
la>  ers*  of  the  retina.    Both  the  choroidal  and  retinal  layers  an- 
leriurly  art*  thrown  into  longitudinal  or  meridional  folds,  seventy 
to  eighty  in  number,  forming  in  this  way»  the  anterior  or  folded 
pnrt  of  the  ciliary  prooeesee  (/>.  Fig.  21 ).   The  posterior  portioa 
of  (Im<  ciliary  processes  is  not  folded,  but  remains  perfectly 
smooth. 

Thysiomk^v, — The  ciliary  body  performs  a  double  function. 
Tho  tuUHCular  (K^rlton  is  thi^  agent  of  the  accommodation  of  tbs 
*yt»  for  vi^iaji  at  different  distances.  The  ciliary  proce68eafu^ 
Uiuli  nulritiim  to  the  !^n&-  and  the  anterior  portion  of  the  vitre* 
OUft.  Ik's'  1        '  jilyiiig  «  great  part  of  the  aqueous  humor. 

Tht*  «  .  L  .     s  wliich  Helrahaiti  and  others  before  him/ob* 
airwt)  in  tht»  eye  iu  mwunmodation  for  near  objects  are; 
K  The  pupil  wntracts. 

The  pupillary  margin  of  the  iris  mores  forward. 
Tln»  jk^ripheral  iK»niou  of  ibe  iris  recedes. 
4.  Tl>e  antork>r  Mftee  of  the  lens  becomes  more  strongly 
corviH).  and  it»  v«rt«x  adv«tic«& 

Tlw  iio»|«Hor  mrface  of  the  le«B  beoomes  a  little 
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convex  and  does  not  change  its  position  perceptibly.  The  lens 
becomes  also  thicker  in  the  centre/ 

Helmholtz  adds  that  since  the  volume  of  the  lens  must  re- 
main the  same,  we  may  conclude  that  the  oblique  diameter  of 
the  lens  must  be  shortened. 

Helmholtz,  as  had  others  before  him,  argued  from  these  facts 
that  the  changes  in  the  lens  were  sufficient  to  explain  the  func- 
tion of  accommodation.  Young  *  discovered  the  fact  that  the  act 
of  accommodation  lay  in  the  crystalline  lens,  but  he  mistakenly 
supposed  that  the  lens  was  itself  a  muscle.  Cramer  and  Helm- 
holtz, propounded  essentially  the  theories  that  are  as  yet  accepted 
in  regard  to  accommodation,  although  it  must  be  confessed,  that 
there  is  a  difficulty  in  assuming  that  when  the  eye.  is  in  a  state 
of  rest,  the  zonule  is  in  a  state  of  tension.  The  lens,  although 
not  a  muscle,  is  an  elastic  body  kept  stretched  by  its  attachment 
to  the  annular  ligament,  as  an  elastic  hoop  would  be  flattened  by 
the  traction  of  two  cords  attached  at  two  opposite  points.* 

MECHANISM  OF  ACCOMMODATION. 

When  the  eye  is  in  a  state  of  rest  the  lens  is  adjusted  to 
vision  at  an  indefinite  distance.  It  is  supposed  to  be  flattened 
by  the  tension  of  its  suspensory  ligament,  the  zonule  of  Zinn. 
It  is  this  supposed  tension  of  the  suspensory  ligament,  when 
the  eye  is  in  a  state  of  rest,  that  has  thrown  doubt  upon  the 
theory  of  accommodation  as  first  plainly  set  forth  by  Helmholtz, 
and  as  now  generally  accepted.  It  is  believed  that  when  the 
ciliary  muscle  is  in  repose,  the  capsule  compresses  the  lens,  and 
thus  increases  its  diameter  and  diminishes  its  convexity.  The 
changes  in  its  convexity,  which  make  it  able  to  focus  rays  from 
near  objects,  which  are  divergent,  is  brought  about  by  the  con- 
traction of  the  ciliary  muscle  acting  again  upon  the  zonule,  so 
that  it  is  relaxed,  and  the  lens  allowed  to  enlarge  in  its  capsule. 
Every  one  is  conscious  of  an  effort — or  may  make  himself  con- 
scious of  an  effort — in  looking  at  near  objects,  and  if  the  effort 
be  continued  too  long  a  sense  of  fatigue  results.    The  function 

'  Archivftkr  OpHthalmologie,  B.  I.,  Ab.  ii.,  p.  63. 

*  Transactions  Royal  Society.  London,  1798-1801. 

'John  Green:  "Handboolc  Medical  Science."  vol.  i.,  p.  4. 
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of  accommodation  may  be  illustrated  by  the  simple  experiment 
of  looking  through  wire  or  other  network  at  a  distant  object. 
When  looking  at  the  distant  object,,  the  wires  are  not  seen,  and 
when  looking  at  a  near  one,  the  distant  object  is  lost.  This  la 
conclusive  evidence,  as  Young  long  ago  showed,  that  a  change 
must  take  place  in  the  eye  in  changing  from  distant  to  near  ob- 
ject*, or  vice  versa.  When  the  ciliary  muscle  contracts*  the 
choroid  is  drawn  forward  with,  proljably,  a  slightly  spiral  mo- 
tion of  the  lens.  The  contents  of  the  glol>e  situated  posteriorly 
to  the  lens,  are  compressed  and  the  suspensory  ligament  is  re- 
laxed. The  lens  becomes  more  convex  by  virtue  of  its  own 
elasticity  when  the  comjfressing  and  flattening  action  of  the  sus- 
pensory ligament  is  diminished.  After  death,  when  the  tension 
of  the  zonule  is  artificially  diminished,  the  same  thing  occurs. 
The  lens  is  more  soft  and  more  elastic  in  early  life.  Then  the 
accommodative  jxtwer  is  at  its  maximum.  But  it  may  be  said 
that  accommodation  is  a  function  which  l:«egins  to  become  im- 
paired at  a  very  early  age.  Indeed,  the  ciliary  muscle  and  the 
lens  undergo  changes  from  infancy  onward. 

Changes  of  the  Iris  in  Accommodation. — The  pupil  becomes 
Bmaller  in  accommodating  the  eye  for  near  objects,  but  the  con- 
traction of  the  pupil  is  not  one  of  the  essential  conditions  of  ac- 
commodation. Cases  have  been  known  in  which  the  iris  was 
completely  paralyzed,  but  the  power  of  accommodation  re- 
mained the  same.' 

Donders'  has  also  shown  that  increased  convergence  of  visual 
lines,  without  any  change  in  the  accommo4lation,  causes  the 
pupil  to  contract,  and  that  when  accommodation  is  affected 
without  contractions  of  the  visual  axis,  each  stronger  tension  ia 
combined  with  contraction  of  the  pupil.  Donders  also  st^atea 
that  by  alternating  accommodation  for  a  remote  and  a  near  ob- 
ject, he  could  voluntarily  contract  and  dilate  the  pupil  more 
than  thirty  times  in  a  minute.    Brown -Sequard,'  quoted  by 


'Helmholtz;  "Optique  Pliysiologiqiie. "  Paris,  p.  15L 

' " AnomaliEss  of  Accommixlation  aod  Refraction  of  the  Eye,"  The  New 
Bj-deiiha.ni  Society,  London,  p.  ■174, 

^  Brown-Se^^uard  ;  "  Rechprelies  experitiipntalwi  but  I'Tuftuence  exoitatrice  de 
la  LumiL^re.  du  Froid  etde  laChaleur  aur  I'lria. "  Journal  de  la  Physiologie,  Pari&, 
1898,  tome  ii..  281.  note. 
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Flint,'  mentions  a  case  in  which  the  pupil  could  be  contracted 
or  dilated  without  changing  the  position  of  the  eje*  or  making 
an  effort  oi  adaptation  for  a  long  or  a  short  distance. 

Accommodation  in  the  Lensles^t  Eye.' — One  of  the  best  observed 
cases  of  this  kind  was  fuliy  described  hj  the  late  Dr.  Edwnrd  G, 

"  The  patient,  a  female,  lost  her  glasses  intended  for  near  work 
while  on  board  ship,  and  had  to  rely  entirely  on  glasses  intended 
for  the  distance.  This  pair  had  now  become  veiy  much  worn,  and 
she  simply  wished  to  have  them  accurately  measured,  and  a  new 
pair  made  precisely  like  them.  1  found  tbom  to  be  convex,  three 
and  a  half  inch  focus;  and,  with  these  glasses,  vision  was  a  little 
better  than  two-thirds  of  the  normal  standard. 

**  To  my  surprise,  the  patient  then  picked  up  a  newspiiper,  and 
pushing  this  back  and  forth,  a^*  persons  ordinarily  do  who  are  trying 
glasaee,  remarked  that  she  could  see  perfectly  well,  (inite  as  well,  in 
fact,  as  with  the  old  pair.  This  drew  my  attention  more  particularly 
to  the  case,  and  the  result  of  a  more  critical  e^iuination  was  as  fol- 

lt)W»;  With  +  ij-,  tbe  patient  read  with  either  eye  fluently  Snellen 
  ''f 

XXX.,  and  was  able,  with  both  eyeSj  to  pick  out  most  of  the  letters 
of  XX.  at  twenty  feet.    She  could  read  No.  X.  at  ten  feyt,  and  No,  V. 
at  five  feet.    With  the  same  glass,  and  with  no  change  of  position 
oa  the  no&e,  she  read  No.  1^  Snellen  fluently,  holding  the  btx)k  natu- 
rally at  twelve  inches,  which  waa  about  the  distance  at  wbich  she 
'usually  read,*    The  book  was  then  gradually  withdrawn,  the  pa- 
lieDt  reading  aloud  while  this  was  done.    It  was  found  that  twenty- 
wie  and  a  half  inches  was  the  greatest  distance  at  which  No. 
8uellen  c3ould  be  read.    She  read  No.  I.  Jaeger  at  twenty  inches. 
Tbe  book  was  then  advanced  inch  by  inch,  the  patient  reading  aloud, 
till  the  book  was  within  five  inches  of  the  eye.    Inside  of  this,  read- 
ing became  impossible.    These  experiments  were  tried  over  and  over 
^in  by  myself,  and  were  finally  repeated  in  the  presenee  of  a  brother 
Wtilist.    This  would  give  the  patient  an  adaptability  of  the  eye  for 
difFereot  distances  from  twenty  feet  (or  parallel  rays)  to  five  inches; 
or^  in  other  words,  an  accommociation  of  \  {A=-J-),  and  a  relative 
■fcximmodation  for  the  very  finest  print  from  twenty  inches  to  five 

oiA*n  range,  measured  at  the  same  time,  was  from 


I  " Physiology  of  Man,"  vol.  v.,  p,  l(t9. 
"Flint.  \ov.  cit..  p.  UO. 
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twenty  to  five  inches  (vision  being,  in  my  left  eye,  exceptiooallj 
large,  tS). 

"  A  careful  esamination  of  the  pupila  showed  that  they  were  ol 
the  normal  size,  as  were  the  movements  of  the  iris  in  every  respect 
•With  the  ophthalmoeci.jpe,  the  pupillary  space  was  found  in  the  right 
eye  to  be  entirely  free  from  any  remains  of  capf^nle,  while  in  the  left 
A  narrow  rim  of  the  whitened  membrane  just  encroached  on  the  uppor 
pupillary  margin,  but  nut  to  such  a  degree  as  to  limit  the  size  of  the 
pupil,  and  thus  to  act  as  a  diapbn^m.  The  media  of  the  eye  were 
perfectly  clear,  and  the  ophtbaimoscopic  appearances  were  normal  in 
every  respect. 

"  The  patient  promi8e*l  to  return,  for  the  purpose  of  having  the 
reflections  of  the  cornea  measured  by  the  optometer,  and  tlie  facts 
detenniaed  by  the  ophthahnoscope>  whether,  under  accommodative 
efforts,  the  eyeball  became  elongated.  This  she  failed  to  do,  and  tbe 
,  (»8e,  as  stated  abt>%'e,  was  shortly  afterward  reported  to  the  New 
York  Ophthahnological  Society,  April  l8Gi»,  and,  in  July,  l^To, 
to  the  Amerit^n  OphthalmoK^ca)  Society.  In  the  index  of  tbe 
transactions  of  the  American  Ophlhalmological  Society  for  that  j'ear. 
it  appears  as  a  case  of  ^Apparent  Accommodation  in  a  Lenslet^s 
By^'  The  paper,  however,  does  not  appear  in  the  text,  having  bera 
withdrawn  at  the  last  moment,  as  there  were  hopee  that  another  ei- 
aminatiou  coidd  be  obtaineil,  and  the  cause  of  the  accommodattOE  of 
the  eye  be  definitely  settled. 

"Two  years  later.  Prx>feesor  Forster  published  a  series  of  similar 
case*^'  under  t\\o  title  of  *AcciHumodative  Power  in  Aphakia.*  The 
pt«eent  case^  however,  differs  from  those  reported  by  Forster,  in  tliA 
£AOfc  that  the  r^ngo  of  aocommodatian  was  larger  than  the  maii- 
oram  of  any  of  his  caaea,  and  from  tbe  very  important  fact  that 
whenever,  in  any  of  his  easels  vision,  both  for  the  far  and  near,  was 
takeOt  difl^erent  leasees  were  usetL  In  this  ease,  the  same  glasses 
wefe  iia«d.  worn  in  ^be  same  poeiiion.  for  all  distances,  from  in&iiitr 
up  to  five  inches  frvua  the  eye.  So*  too,  in  Woinow's*  swiee  of  caaes, 
tbo  nmge  of  accummodation  wa-s  taken  only  for  the  near, 
aiiKMmtod,  om  the  average,  to  ^. 

*  Tk>e  only  ch^  which  I  know  of  that  hears  a  doee  reeeniblsniv 
to  the  one  above  stAtvd  wa^  reported  by  Arh.  *   In  this  case,  a  youfig 

■FlWalpr^  * AtYonuBodlMkous.V^rtiW^va  Wi  Aphakia. "  Elmisclie  Mooats- 
•W«ia%m  ■       Aw  iiiiMaB  tali      Vtro^  bri  Aphakie.*  ArcfaUmrOpfa- 
-  Kr«»ktM>ilnt  ik«  Augvs.*  Pn^.  IdSft.  Bd.  iL.  S.  SIS. 
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man,  with  oonvez  — ,  could  read  both  at  six  and  at  twenty-four 

incheB,  and  could  recognize  the  hands  of  a  steeple^lock,  at  a  distance 
of  more  than  five  hundred  paces,  with  the  same  glass ;  but,  as  neither 
the  size  of  the  print  nor  that  of  the  clock  is  given,  no  accurate  con- 
dnsiooB  can  be  drawn  from  the  case. 

"The  case  observed  by  me  would  then  appear  to  be  the  first^as 
it  is  certainly  the  most  remarkable — subjected  to  the  recognized 
standard  test  of  vision.  Here  the  amount  of  accommodation  was 
equal  to  that  of  a  normal  eye  in  a  young  person ;  and  it  would  seem 
impossible  that  the  ability  to  read  the  finest  print  at  five  inches,  even 
taking  into  consideration  the  magnifying  power  of  the  glass,  could 
be  due  to  the  overcoming  of  the  circles  of  dispersion,  as  is  claimed 
by  the  great  majority  of  physiologists. 

"  F5rster*s  views  and  the  correctness  of  his  tests  have  been  ob- 
jected to  latterly  by  the  following  writers,  cited  by  Woinow:  viz., 
Bonders,  Mannhardt,  Coert,  and  Abade. ' 

"  Woinow,  on  the  other  hand,  while  he  thinks  that,  in  the  normal 
eye,  accommodation  is  performed  solely  by  the  lens,  believes  that 
Bome  aphakial  eyes  acquire  accommodative  power,  which  is  neces- 
sarily brought  about  through  the  agency  of  four  factors ;  namely,  the 
oomea,  the  vitreous,  the  action  of  the  ciliary  muscle  and  its  effect 
on  the  bottom  of  the  eye,  and,  finally,  the  effect  of  the  external  mus- 
cles of  the  globe.  Woinow  eliminates  from  this  group  the  cornea, 
while  Forster  makes  it  the  chief  if  not  the  sole  agent.  In  two  cases, 
Woinow  was  able  to  observe  the  reflections  from  the  anterior  surface 
of  the  vitreous  humor,  which,  in  the  absence  of  the  lens,  was  convex, 
as  was  shown  by  the  image  being  upright.  These  reflections  were 
too  weak  to  be  measured  by  the  optometer ;  but  they  were  seen  to 
become  smaller  when  efforts  were  made  to  see  at  close  distances. 

"  It  is  to  be  regretted,  and  it  certainly  appears  a  little  strange^ 
that  in  neither  Forster's  nor  Woinow's  cases,  was  either  the  opto- 
meter or  ophthalmoscope  used  in  the  elucidation  of  this  problem. 
But,  while  Woinow's  cases  are,  as  be  himself  says,  not  conclusive, 
yet  they  seem,  like  Arlt*s,  Forster's,  and  the  one  just  related,  to  sub- 
stantiate the  view  that  occasionally  a  considerable,  if  not  a  large 
degree  of  accommodation  may  exist,  even  in  a  Ien8le3s  eye." 

It  is  still  denied  on  many  sides  that  accommodation  can  ex- 
ist on  a  lensless  eye,  but  I  have  never  been  able  to  reconcile  the 

'Woinow:  Op.  cit.,  Archiv  fOr  Augenheilkunde,  Berlin,  lid.  xix.,  S. 
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denial  with  Loring's  case*  aud  with  others  that  have  been  re- 
ported. ' 

It  is  interesting  to  note  that  a  Scotch  oculist,  a  pupil  of 
Mackenzie,  who  practised  in  New  York,  William  Clay  Wallace, 
demonstrated  the  niuscular  character  of  the  ciliary  muscle,  aud 
suggested  a  theory  of  aecumraodation  nearly  coiTect,  except 
tliat  he  attached  too  much  importance  to  the  ciliary  prcx:essej>.  in 
He  thus  anticipated  Briicke  and  Bowman,  who  are  iisualk 
Baid  to  have  discovered  the  muscular  character  of  the  ciUary 
hody  independently  in  1841. 

Dr.  Thomas  Young's  observations  on  vision,  read  before  the  Hoyal 
Society,  May  30th,  1703,''  are  of  the  greatest  interest.  H©  start*  out 
with  the  premise  that  the  eye  can,  by  the  volition  of  the  mind,  lieac* 
ci_immi>Jated  to  view  other  objects  at  a  much  le^  distiiuce  tban  the 
farthest  that  it  can  see,  but  how  this  accomm<Kiatii)n  is  effected,  he 
says,  baa  not  yet  Wen  satisfactority  explained.  He  mentiona  the 
theories  of  aocominodation  of  Kepler,  Deseart.ea,  who  with  John 
Hunter  thought  the  crystalline  to  be  muscular;  De  La  Hire,  who 
maintained  that  the  ej'e  imdergoea  no  change  except  the  contraction 
and  lUlatation  of  the  pupil;  Pembcrtoti,  vv-lio also  supposed  the  cn*8- 
talline  to  contain  muscular  fibres,  and  Porterfield,  who  lielieved  that 
the  ciliary  processes  drew  the  crystalline  forward,  and  made  the  c<t- 
nea  mora  convex.  Other  hy|K)the&ca  are  mentioned,  and  then  he 
gives  hia  own  cunclasiLins,  1>ased  «>n  the  observation  <.jf  I>r.  Porter- 
field,  who  found  that  tboae  who  had  Ixien  operated  upon  for  cataract 
by  depressjion  of  the  lens  no  longer  had  the  power  of  acci  immotlating 
the  eye  to  different  distances,  and  he  concludes  that  the  rays  of  light 
coming  from  objects  eituated  a  small  distance  away,  could  onlv  be 
brought  to  a  focus  on  the  retina,  by  a  nearer  approach  of  the  crystal- 
line to  the  spherical  form,  and  he  continues  that  he  could  imag- 
ine no  other  j»ovver  capable  of  proilucing  this  change,  than  a  mua^ 
of  a  part  or  the  whole  of  its  capside. 

He  then  states,  that  examining  the  crystalline  humor  of  an  3f 
turned  out  of  its  capsule^  he  discovered  a  structure  which  removed 
nil  the  difficulties.  He  describes  the  lens  of  the  ox  as  an  orbicular^ 
convex  hotly,  composed  of  a  considerable  numlwr  of  transparent  ooats, 
and  he  thinks  that  each  of  these  coats  consists  of  six  musclee  attached 
to  six  tendons.    Hia  theory  of  the  accommodation  ie,  therefore*  th» 

iDavjii  Webster:  Ardiires  of  PedintricB.  vol.  i.,  Nq,  lU       ft32,  Nov..  1893. 

'  "Thi?  Structure  of  the-  E}'!^. "  Now  York.  Wiley  Sc  Lon^,  1836. 

■  TrBn&BctirtnB  of  th*  Royal  Society  of  Lrni«J<jn  for  the  year  ITtfS.  Part  Sd.  p.  10- 
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satne  as  that  of  Mr.  Hunter.  But,  as  he  puts  it,  "when  the  will  is 
exertetl  to  view  an  object  at  some  distance,  the  influence  of  tbe  mind 
13  conveyed  through  the  lenticular  ganglion  formed  from  branches 
of  the  third  and  fifth  pair  of  nerves  by  tbe  filaments  perforating 
the  sclerotica  to  the  orbiciilaria  ciliaris,  and  thence  by  the  ciliarj- 
^ooeeaee  to  the  muscle  of  the  cryatalhne,  which,  by  the  contraction 
of  its  fibres,,  Incomes  more  convex,  and  collects  the  diverging  rays 
to  a  focus  on  the  retina."  He  coutinuea  that  when  he  firat  observed 
the  structure  of  the  crj^atalline,  he  was  not  aware  that  its  muscularity 
had  ever  been  suspected,  and  he  quotes  Leeiiwenhoekj  who  also  had 
said  that  the  fibres  of  the  crystalline  were  miiscular.  Dr.  Young's 
drawings  of  the  appearance  of  the  lens  are  nearly  correct,  even  after 
the  lapse  of  a  himdred  years^  but  hie  conclusions  as  to  the  nature  of 
ite  transparent  coats  are  manifestly  wrong. 

Anticipating  Young,  John  Hunter '  made  the  anatomy  of  the 
the  subject  of  the  Croonian  Lecture,  but  ho  dietl  before  his 
■rvations  were  complete.  The  paper  read  was  by  his  relative, 
Kverard  Home,  who  says  that  Mr.  Hunter  had  an  idea  for  many 
years  that  the  cryatalline  humor  waa  enabled  by  its  own  internal 
action  to  ailjust  ittwdf  so  as  to  adapt  the  eye  to  different  distances. 
Mr.  Hunter  examined  the  eye  of  the  cuttle-fish,  which  he  found  com- 
jKteed  of  laminfe,  whose  appearance  was  evidently  fibrous  for  some 
depth  from  the  external  surface,  but  liecoming  less  and  less  distinct 
till  at  last  this  fibrous  appearance  was  entirely  lost.  He  concluded 
from  this,  that  in  the  eye  of  the  cuttle-fish  the  exterior  parts  of  the 
humor  are  fibrous,  the  interior  parts  not,  so  that  the  central  part  is  a 
nucleus  round  which  the  fibrous  coverings  are  placed.  Mr.  Hunter 
began  his  esjieriments  by  the  assumption  that  there  ought  to  exist 
un  analogy  Itetween  this  humor,  if  nniscular,  and  otlierw  of  a  similar 
structure,  which  led  him  to  exjject  that  thej^  would  he  actetl  upon  by 
tbe  same  stimuli,  and  having  found  that  a  certain  degree  of  heat  ap- 
pUed  through  the  medium  of  water,  will  excite  muscular  action  after 
almost  every  other  stimulus  had  failed,  he  applied  tliis  to  t!ie  crya- 
talline humor.  The  lens  taken  from  animals  recently  killed,  was  im- 
mersed in  water  of  different  temperatures,  and  placed  in  such  a  man- 
ner as  to  form,  by  a  proper  apparatus,  the  image  of  a  well-tlefineil 
i>bject,  so  that  any  change  of  the  place  of  that  image,  from  the 
BtimuJating  effects  of  the  warm  water  upon  the  humor,  would  be 
readily  ascertained,  Mr.  Hunter  had  gone  thus  far  with  his  experi- 
menta,  but  he  did  not  make  sufficient  progress  to  enable  him  to  draw 
any  oonclusions.    He,  however,  writes  to  Sir  Joseph  Banks,  claim- 
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ing  the  diecovery  of  the  crffHtalltne  himor  as  being  muscular. 
Mr.  Hunter^  iu  this  letter,  goes  on  to  say,  that  there  Ik  a  powi?r  in 
the  eye  by  which  it  can  adapt  itself  to  different  distances,  far  loo 
extensive  for  the  siniple  mecUanism  of  the  parts  to  effect.  He  tbeo 
goes  on  to  give  the  views  of  different  writers  on  this  subject  of  ac- 
commcKlation,  and  he  adduces  the  fact  that  in  many  animab  the 
shape  of  the  eyes  in  unalt^irable,  aa  in  all  of  the  whale  tribe.  The 
sclerotic  coat  is  above  one-half  an  iuch  thirk,  while  in  many  fish 
this  coat  is  composed  of  cartilage,  and  he  says  that  in  all  birds  the 
anterior  part  is,  he  believes*  composed  of  bone. 

From  all  these  considerations,  Mr.  Hunter  says,  that  he  saw  do 
power  that  eould  adapt  the  eye  to  the  various  distances  of  which  we 
find  it  capable  in  the  human  iKvly,  unless  we  suppose  the  lens  to  be 
varied  in  figure,  which  can  only  l>e  effected  by  a  miiscular  action 
within  itself.  Here  Mr.  Hunter  evidently  assumed  too  much,  but 
starting  out  with  such  a  premise  he  came  very  ea&ily  to  his  incor- 
rect c«ncluHion»  as  h©  says,  with  this  idea  strungly  impressed  on  hia 
mind*  finding  that  in  many  animals  when  the  crystalline  huraor  waa 
coflgidated,  it  had  a  fibiTiug  structure  like  muscles,  it  seems  to  him  to 
eoiitirra  his  view*  and,  continuing,  he  attempts  to  get  the  proof. 
Knowing  that  in  all  violent  deaths  the  muscles  contract,  h©  supposed 
the  crystalline  humor,  if  muscular,  would  show  signs  of  this  effect, 
For  this  purpose,  he  got  the  eyes  of  bullocks  when  removed  from  the 
sockets  the  moment  the  animal  was  knocked  dowi],  and  while  the 
eyes  were  warm  the  humors  were  removed.  After  making  the  notes 
up  to  this  point,  Mr.  Hunter  suddenly  died.  Mr,  Home  continues 
the  subject  by  the  statement  thjit  Leeuwenhoek  had  discovered 
fibrous  appearance  in  the  crystalline  lens,  but  he  claims  for  Hr. 
Hunter  that  he  Jiscoveretl  an  eye,  in  which  this  structure  of  the  lens 
was  perfectly  distinct.  It  is  now  imnecessary  to  say  that  Mr,  Hunter's 
discovery  was  no  discover^'  at  all.  With  uur  better  knowledge  of  an- 
atomy, we  have  been  able  to  demonstrate  that  Mr.  Huutor^s  mtisclfl, 
with  its  fibres,  was  of  an  entirely  different  substance — that  thei«  ifl 
no  muscle  whatever  in  the  crystalline  lens,  hut  that  its  change  io 
form  is  due  to  muscular  force  exerted  upon  it  from  without. 

The  second  paper  by  Thomas  Young  was  read  before  the  Royal 
Society  of  London,  on  November  7th,  1800.  Donders  pays  a  bigb 
tribute  to  this  great  paper,  as  being  one  of  the  foundation-stones  io 
the  construction  of  his  edifice.  It  was  the  Bakenaii  lecture  on  the 
mechanism  of  the  ©ye.'    He  alludes  in  it  to  a  paper  published  just 


*  Philosophical  TrnnaactitmB  of  tlie  Rnyal  Society  of  lioudub  fur  theyear 
Part  1st.  p.  33,  where  he  myi  Mr.  Hunter  had  anticipated  him  in  his  opinioM 
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one  hundred  jears  ago,  of  which  mention  has  just  been  made.  He 
is  combating  the  hypothesia  of  tl*e  muacularity  of  the  crystalline 
lens,  as  Everard  Hoaie,  then  dead,  had  also  done,  and  he  begins 
with  some  general  retnarks  on  the  sense  of  vision,  with  certain 
dioptrical  propositions  founded  on  the  works  of  Newton,  and  he 
pr«sentfi  an  optometer.  On  measuring  liiis.  own  cornea  lie  found 
the  vertical  diameter  or  chord  to  l>e  of  an  inch,  while  the 
horizontal  diameter  or  chord,  was  nearly  and  its  radius  i^aV- 
He  states  thai  his  own  eye  in  a  state  of  relaxation  collecte  to  a  focna 
on  the  retina  those  rays  which  diverge  vertically  from  an  oliject  of  a 
distance  of  ten  inches  from  the  cornea,  and  the  rays  which  diverge 
horizontally  from  an  object  at  seven  inches  diatance,  for,  as  he  says^ 
**  if  I  hold  the  plane  of  the  optometer  vertically,  the  images  of  the  line 
appear  to  crosa  at  ten  inches,  if  horizontally,  at  seven  inches."  Tliis 
was  the  discovery  of  astigmatism.  He  says  he  never  experienced 
any  in  convenience  from  this  imperfection,  nor  did  he  discover  it 
until  he  made  these  exj^eriments.  He  observes,  also,  that  a  Mr.  Gary 
informed  him  that  he  frequently  had  taken  notice  of  a  similar  cir- 
cumstance— that  many  persons  were  obl]*^ed  to  hold  a  concave  glass 
ol>liqueliy  in  order  to  see  distinctly,  euunt-erhalancing,  by  the  inclina- 
tion of  the  glnss,  the  too  great  refractive  power  of  the  eye  in  the  di- 
rection of  that  inclination.  This  is  continued  to  this  day,  by  certain 
near-sighted  persons  who  thus  correct  their  itstigmatii^m.  and  prefer 
this  kind  of  correction  to  the  use  of  cylindrical  glasses.  Dr.  Young 
continues  that  this  difference  is  not  in  the  cornea,  for  it  exists  when 
the  influence  of  the  cornea  is  removed.  He  ascribes  his  astigmatism 
to  the  obliquitj'  of  the  uvea  and  of  the  crystalline  lens,  which  is  about 
ten  degrees.  Dr.  Young  determined  tlie  refractive  jxjwer  of  the  crys- 
talline lens  by  an  experiment  suggested  to  him  by  Dr.  Wollaston. 
He  first  found  the  refractive  power  of  the  centre  of  the  human  lens 
to  that  of  water,  to  be  as  SI  to  30.  But  on  the  whole,  he  says,  it  is 
pni^iable  tbat  the  refractive  power  of  the  centre  of  the  hitman  lens, 
in  its  living  state,  is  to  that  of  water  nearlj-  as  IH  to  K,  and  after 
death  21  to  20.  Dr.  Young  continues  to  remark  on  the  evidence  of 
hie  astigmatism  in  saying :  "  When  I  look  at  a  minute  |joint,  such  as 
the  image  of  a  candle  in  a  small  concave  speculum,  it  appears  as  a 
radiated  star,  as  a  crosa,  or  as  an  unet]ual  line,  and  never  as  a  perfect 
point,  unless  I  apply  a  concave  lens  inclinetl  at  a  pro]>er  angle  to  cor- 
rect the  unequal  refraction  of  my  eye," 

He  continues  with  an  experiment  showing  the  different  form  of 
the  imag<ee,  as  he  brings  the  point  nearer  or  removes  it  farther 
Dr-  Young  then  goes  on  to  say  that  the  power  of  accommo- 
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dation  of  th©  eye  to  various  distances  appears  to  esist  in  very  dif- 
ferent degrees  in  different  j>er!*on3.  He  hiinaelf  can  see  an  ob- 
ject of  an  inch  for  vertical  rays  and  ^  J  of  an  inch  for  horizontaU 
He  remarks  that  he  ba^  rt?ason  to  believe  that  the  faculty  dimin- 
iahee  as  persons  advance  in  life.  Dr.  Yonng  answered  Mr.  Porter- 
field's  arguments  for  the  power  of  accoxmnodation  without  the 
presence  of  a  lens,  hecause  he  eeems  to  think  that  if  it  could 
be  proven  that  there  was  accommodiition  in  aphakia,  it  was  also 
sho^vn  that  the  lens  took  no  part  in  accommodation.  Dr.  Young 
certainly  proved  that  the  accommodation  does  not  depend  on  any 
change  in  the  curvature  of  the  cornea,  or  in  any  material  alteration 
of  the  length  of  the  eyeball,  and  he  deduces  from  the  fact  of  the  ab- 
errations of  the  lateral  rays*  a  decisive  argument  in  favor  of  a  change 
in  the  figure  of  the  crystalline  lens.  Certainly,  his  labors  made  an 
epoch  which,  though  often  alluded  to,  has  never  been  fully  recog- 
nized by  all  the  writers.  HSs  paper  was  the  first  great  step  in  the 
determination  of  the  principal  factor  in  accommodation,  and  the  first 
description  of  astigmatism.  As  to  the  latter,  it  so  happened  that  his 
investigations  proved  that  he,  himself,  had  an  unueual  form  of  that 
error.  We  now  know  that  corneal  astigmatism,  with  the  greatest 
refraction  in  the  vertical  jneridian,  is  far  more  common  than  lenticu- 
lar astigmatism,  or  than  corneal  astigmatism  with  the  greatest  re- 
fraction iu  the  horizontal  meridian. 

The  function  of  nntritioi)^  performed  by  the  ciliary  processes 
is  accomplished  thmugli  its  verj^  rich  blood  supply.  The  nutri- 
tious lymph  thrown  out  from  the  ciliary  processes,  has  only  to 
penetrate  the  zone  of  Zinn,  Uy  be  in  direct  contact  with  the  lens 
capsule  and  the  anterior  [wrtion  of  the  vitreous.  Through  the 
aqiieous  humor  it  is  also  thought  to  help  nourish  the  cornea,  but 
only  slightly. 

Both  of  the  aix»vo  functions,  accommodation  and  nutrition, 
of  the  ciliary  boily,  are  greatly  facilitated  by  the  mere  fact  of 
the  fotdfd  cfindition  of  the  ciliary  processes,  a  fact  that  has  not 
always  ix^ceived  Uuli  attention.  These  folds  are  for  a  double 
purixtee:  First,  to  itiri*eni^e  the  blood  supply  in  this  region;  sec- 
ond, to  prt  vcnt  the  mechanical  detachment  of  the  retina. 

Firet.  as  tln'  increan4Ml  Motid  supply.  These  folds  in  the 
ciliary  jinH  i'^M  s.  like  tln'  sulci  in  the  brain,  increase  its  surface. 
As  they  art^  romiK^sod  nux^tly  of  blood-vessels  the  blood  supply 
to  this  region  is  iiu'ivuscd  two  or  three  times  by  this  folding  or 


CILIARY  BODY. 


65 


plaiting  process.  This  is  a  very  important  condition,  iiince  the 
lens  has  no  liioixJ -vessels,  ami  must  be  *jupplieil  by  tht  nu- 
tritious lymph  thrown  out  from  the  ciliary  prouesses.  There- 
fore^ the  great  necessity  of  a  rich  blood  tjupply  to  them. 

Second,  the  prevention  of  meuhanioal  detachment  of  the 
retina.  Were  the  filiary  processes  not  in  plaits  or  folds,  but 
hti<l  down  perfectly  smo<»th  tm  tl»o  innn-  surface  of  the  circular 
muscle,  at  each  contraction  of  tlxis  muscle  they  would  be  puck- 
ered \nX<i  folds,  as  they  u;ust  theti  ueeess?arily  occupy  a  less  space 
tiariii^  accuramodation  or  contraction  of  the  ciliary  muscle. 


SBEfl  IS  THfi  I.RNb  in-itivt?  Aix-'t«)t(iii*T[u!.-.  (Adftptftl  (mm  Kramer,  Arlt, 
FI«I inhnlFz,  hy  Lorluff,'  i  Tl>^  riicht  tiAiid  af  the  ilisgrain  n.'^prtfs^nts  Lhe  vyi-  in  a  ataE>if  'iF  ri-nt.  Tliti 
Wt  khuw  «  ai»inaant»diittoB  for  near  vi«ir.D.  The  iris  is  shiLfwu  ah  proJwU^I  furwitrd  and  unutrflLJUfd 
LtlMEi.   The  cUlKry  procesiieH  tlr>  not  Uiitcli  thc'  niargln  of  the  letirt. 


This  puckering  into  folds,  from  a  perfectly  smooth  condition 
5uld  tend  to,  if  it  did  not  actually  cause,  a  detachment  at  the 
of  each  fold.  Whereas,  if,  is  aL'tually  the  case,  the  folds 
existed  before  the  contraction  of  the  muscle,  they  would  only  Ijo 
tighter  together  during  tlie  uontracti^m,  to  relax  again 
rrelaxation  uf  the  muscle,  and  thu8  jirevent,  first,  any  ten 
doiicy  to  separation  of  the  processes  from  the  muscle,  and,  Bee* 
Olid  (hb  the  processes  are  made  ii])  in  part,  by  a  continuation  of 
the  choroid  and  retina  in  a  miHlified  fni-m  over  their  inner  &ur- 
face),  detachment  of  the  choroid  and  retina. 


'•Tejtt-BookofOphthalim^i'fW,*' Parti.,  p.  223. 


(I/Mc,  a  rahibmr. ) 

The  iris  forms  the  third  and  anterior  zone  of  the  uveal  tract. 
It  is  a  thin  meTnltr.inp  arising  from  the  nnterior and  shortest  side 
of  the  triangular  ciliary  hoJy.  A  few  fibres  are  also  derived 
from  the  ligamentnm  pecfinatnm  iridt^Sj  and  from  the  inner 
wall  of  Schlemra's  canal.  From  this  origin  it  extends  inward 
and  a  little  forward,  having  a  circular  perforation,  the  pupil,  a 
little  to  the  nasal  side  of  its  centre.  The  posterior  snrfave  of 
the  iris,  except  for  the  radiating  lines  from  the  pupil  to  the 


^^^^^^^^^T  ^^^^^^^^^^^^  - 
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periphery,  is  smooth.  Near  the  pupillary  marj^iu  it  rests  against 
the  anterior  capsule  of  the  lens,  while  near  the  periphery  it  is 
free  from  the  lens,  thus  leaving  a  space  between  the  outer  part 
of  the  posterior  surface  of  the  iris  and  the  lens — the  posterior 
chamber,  or  posterior  part  of  anterior  charaber  ( P,  Fig.  19). 
The  anterior  chamber  (anterior  part  of  it)  is  the  space  between 
the  posterior  surface  of  the  cornea,  the  anterior  surface  of  the 
iris,  and  the  central  portion  of  the  anterior  capsule  of  the  lens. 
When  the  pupil  is  widely  dilated,  these  chambers  communicate 
freely.  The  pupil  constantly  varies  in  size  from  muscular  action, 
having  a  mean  diameter  of  about  four  twenty-fifths  of  an  inch. 
'  TraiiBactinua  Aiiu*riru3i  Opbtlialmolojjical  Society,  vol.  iii.,  p.  110. 


Allowing  four  twenty-fifths  of  an  inch  as  the  mean  diameter  of 
the  pupil,  the  mean  width  of  the  iris  is  about  four  twenty- 
fifths  of  an  inch.  In  thickness  the  iris  varies  from  one  one- 
hundred-and-twenty-fifth  to  two  one-hundred-and-twenty-fifths 
of  an  inch,  being  thickest  near  the  pupillary  margin. 

The  anterior  fitftrfiwe  of  the  iris  is  uneven,  and  has  well  de- 
finetl  tracings  which  are  easily  seen  in  the  living  eye,  by  obUque 


Tia.  M.— AimcifiloKi  fiPliriicB  or  the  Ihis.  (H.  T,  Potter  rfW.>  C.  Olllarj"  Hwie;  p^P'^aT 
■one;  p,  frtogeof  pii^ment  iFom  (lOsleH  or  surface;  /,  RmaJItT  nrttirial  circle;  ^,  crypt;  g,  coctmctioD 

illumination.  First,  fine  radiating  lines  are  seen  running  from 
the  periphery  to  the  pupil.  These  are  produced  by  the  under- 
lying blood-vessels  in  the  stroma  of  the  iris,  which  run  from  the 
periphery  to  the  pupillary  margin.  Second,  an  uneven  circular 
line  (/,  Fig.  24),  about  ^  inch  from  and  concentric  with  the 
pupil,  divides  the  anterior  surface  into  two  zones,  a  pupillary 
zone  (P,  Fig.  lying  to  the  inner  side  of  the  line,  and  a  ciliartf 
zone  (C»  Fig,  24^),  lying  to  the  outer  or  peripheral  side  of  the 
line.  This  circular  line  is  producetl  by  the  lesser  arterial  circle 
of  the  irii?.  The  radiating  lines  in  the  piipillary  zone,  are  much 
liner  than  those  in  the  ciliary  zone,  becnuse  the  radiating  veseela 
^ven  off  from  the  lesser  arterial  circle  are  much  smaller  than 
those  given  off  from  the  larger  circle.  The  pupillary  zone  is 
also  at  times  differently  colored  from  the  ciliary  zone.  In  the 
ciliary  zone,  near  the  circular  line,  are  seen  some  facets  (e.  Fig. 
)  dipping  down  into  the  stroma  of  the  iris;  and  further 
"pherally  in  the  same  zone  are  often  seen.  esj>ecially  in  dark 
colonel  irides,  five  to  seven  concentric  furrowy  {g^  Fig.  24).  All 
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of  these  markings  on  the  anterior  surfa*^  of  the  iris,  are  distinctly 
seen  by  obliijue  illumination,  and  should  be  studied  in  the  healthy 
eye,  if  a  correct  diaffuosis  is  to  be  made  in  the  different  diseasei 
conditions  of  the  iris,  where  they  may  be  ^eatly  changed  in 
api>earance- 

Histological  Elemk^xts. — Connective- tissue  fibres;  elastic 
tibres  (from  ligamentum  pectinatum  iridis,  and  in  the  pttsttruff 
limiting  membrane):  non  striated  musole-fibre;  nuclear  celis; 
pigment  cells,  branched  and  round;  endothelium;  amorphous 
intercellular  substance:  blood-vessels;  nerves. 

STRUcrrKE.  — The  elements  just  named  enter  into  the  forma- 
tion of  the  following  layers  which  go  to  make  the  iris:  ^ 
1.  Etidoihelial  layer, 

3.  Strotna.  or  vascular  layer  of  the  iris,  ^| 

'^,  Muscle-fibre  layer. 

4.  Posierior  limitittfj  tneitibrane. 

5.  Pigntent  layer. 

The  emlothelial  layer,  is  a  direct  continuation  to  the  aiit«fl 

surface  of  the  iris,  of  the  endothelial  cells  lining  the  jtosteHv 
surface  of  Desoemet's  membrane.  This  layer  extends  to  th» 
pupillary  margin,  and  informs  to  the  anterior  surface  of  tb» 
stroma,  except  at  the  facets  (e.  Fig.  ii4)  in  the  ciliary  ioiie  of 
the  iris,  whei-e  it  is  wanting.  These  endothelial  cells  are  not 
pigmented,  except  in  very  dark-colored  eyes,  when  s<jme  of  theift, 
contain  pigment  granules.  |3| 

The  stroma  or  rascular  layer,  is  composed  of  connective  tis^ 
branched  and  round  cells  and  blood-vessels.  The  conu^^tive- 
tissue  fibres*  are  striated  in  appearance  and  are  woven  t-ogetbef 
loosely  and  irregidarly,  having  more  of  a  circular  course  Dear 
the  pupil,  but  a  radiating  direction  near  the  periphery  of  the 
iris.  The  cells  of  the  stroma  are,  for  the  mo^t  part,  stellate 
with  numerous  branches  joining  one  another*  to  form  a  delicaW 
reticular  structure.  Intermixed  with  thtse  branched  cells,  ar« 
some  round  cells.  In  dark-colorenl  irides,  both  the  branched  and 
pigment  cells,  have  pigment  granules  in  them  which  are  ab- 
sent in  blue  eyes  and  albinos.  The  blood-vessels,  which  are  very 
numerous  in  the  iris,  are  derived  from  the  larger  arterial  circle 
at  the  base  of  the  iris»  and  run  in  a  radiating  direction  in  the 
stroma  toward  the  pupil.    Near  the  pupil  these  vessels  form  s 
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second  or  lesser  arterial  circle,  from  which  very  fine  radiating 
arteries  are  given  off,  which  extend  to  the  edge  of  the  pupil  to 
empty  into  veins.  The  arteries,  lie  nearer  the  anterior  surface 
of  the  stroma,  while  the  veins,  lie  nearer  the  posterior  surface. 
It  ia  to  these  blood-vessels  covered  by  the  stroma,  that  the  radi- 
ating lines,  seen  by  oblique  illumination  in  the  anterior  surface 
of  the  iris,  are  due. 

The  muscle-fibre  layer  is  imperfect.  The  muscle-iibres  are  of 
the  non-striated  variety,  and  are  collected  into  a  narrow  band 
{sp,  Fig.  10)  in  the  posterior  portion  of  the  stroma,  near  the 
margin  of  the  pupil.  This  narrow  circular  band,  sphincter 
pupillcE,  is  the  active  agent  in  closing  the  pupil.  The  existence 
of  radiating  muscular  tibres,  dilator  pupilloi,  is  doubtful.  The 
dilatation  of  the  pupil  is  brought  about  by  the  elastic  action  of 
the  next  layer  of  the  iris. 

,  The  limiting  membrane,  which  has  its  origin  at  the  periphery 
of  the  iris  and  extends  to  the  margin  of  the  pupil,  is  a  hyaline 
membrane,  possessing  elasticity  and  perhaps  contractility,  to 
which  latter  quality  the  dilatation  of  the  pupil  is  now  thought 
to  be  due.  The  pigment  layer^  is  a  continuation  of  the  pars 
cUiaris  retince  on  to  the  posterior  surface  of  the  iris.  It  extends 
to  the  margin  of  the  pupil,  where  it  can  be  seen  as  a  black  fringe 
(iJ,  Fig.  24),  This  black  fi-inge  to  the  pupil,  is  especially  notice- 
able when  the  pupil  is  contracted,  or  when  a  cataract  is  present, 
the  white  background  of  the  cataract  sharply  contrasting  with 
the  bla<^k  fringe  of  the  pupil.  Two  layers  of  cells  go  to  form 
the  pigment  layer.  Embryology  shows,  that  the  inner  layer 
is  the  direct  continuation  of  the  pigment-layer  or  tapetum  of 
the  retina,  and  that  the  posterior  layer,  is  a  continuation  of  the 
nner  layers  of  the  retina  condensed  into  one  layer  of  cells, 
ioth  layers  of  cells,  except  in  albinotic  eyes,  are  filled  with 
granular  pigment. 

The  sitspensory  ligament  of  the  iris,  or  Ugament^mi  pectina- 
um  iridis,  is  derived  from  Descemet's  membrane,  and  consists 
f  fine,  elastic  fibres,  so  arranged  as  to  form  a  delicate  reticular 
tructure  filling  up  the  angle  between  the  periphery  of  the  cornea 
nd  the  iris.  From  this  reticular  structure,  the  elastic  fibres 
re  continued  into  the  front  surface  of  the  iris,  some  of  its  fibres 
Lso  into  the  anterior  portions  of  the  ciliary  body,  choroid,  and 


sclera.  When  the  iris  is  torn  from  the  sclera  and  ciliary  body, 
in  some  of  the  lower  animals  these  elastic  tibres  project  out 
somewhat  like  the  teeth  in  a  comb:  hence  the  name.  Ugameutftm 
pectiuaiam  iridis.  In  the  reticular  structure  itself,  at  the  angle 
of  the  anterior  chamber,  are  found  nimierous  spaces  or  sinxises, 
the  spaces  of  Fonkuia,  or  Foutaua's  canal  (Fi»ntana,  eighteenth 
century),  which,  in  many  of  the  lower  animals,  are  quite  well 
developed.  These  s]>aces,  as  well  as  the  elastic  fibres  forming 
this  ligamentj  are  lined  hy  the  endothelium  which  passes  over 
from  the  posterior  surface  of  Descemet's  membrane.  The  liga- 
ment, in  fact,  furnishes  a  bridge  or  continuity  of  issue  for  the 
endothelial  layer  on  the  |>osterior  surface  of  the  cornea,  to  pass 
over  to  the  anterior  surface  of  the  iris.  The  outer  fibres  of  the 
lif^amentiim  pectinatum  form  the  inner  wall  of  Schlemtn^s  canal, 
and  the  spaces  <,Fontana's)  in  this  ligament  communicate  freely 
with  the  canal  of  Schlerara,  The  posterior  fibres  lie  in  direct 
contact  with  the  anterior  surface  of  the  ciliary  Ixxly,  making  it 
easy  again  for  Fontana's  spaces,  and,  through  the^.  for  the 
anterior  chamber  to  communicate  directly  with  the  ciliai*y  body. 
The  vnier  fibres  of  the  li^amentum  pectinatum,  form  the  outer 
boundary  of  the  anterior  chamber,  at  the  angle  between  the 
periphery  of  the  coinea  and  the  iris. 

The  cohr  of  the  iris,  as  blue,  gray,  pink,  brown^  or 
black,  depends  upon  the  amount  of  pigment  the  structure 
contains.  Pigment  is  present,  except  in  albinos,  in  the  pos- 
terior or  pigment  layer  of  the  iris.  If  there  is  no  pigment 
present  in  the  branclied  stroma  cells  in  front,  the  i>ostenor  pig- 
ment layer^  though  perfectly  black,  is  seen  through  the  stroma 
(by  interference  phenomena)  as  blue;  or,  if  the  stroma  is  very 
thick,  as  gray.  When  the  stroraa-cells  also  contain  pigment, 
the  iris  appears  brown,  or,  if  they  contain  a  great  deal  of  pig- 
ment, black.  In  albinos,  the  iris  contains  very  little  if  any 
pigment,  and  in  consequence  appears  pinkish  in  color.  In  in- 
fants the  almost  universal  color  of  the  iris  is  blue. 

The  pff/tiUary  fHftnlmtue,  or  part  of  it,  may  remain  after 
birth.  This  is  a  delicate,  semi-transparent,  vascular  membrane 
filling  up  the  pupil  during  fcetal  life.  It  consists  of  a  looped 
meshwork  of  hk)od-ve!?sels  cnining  from  the  anterior  surface  of 
the  iris,  and  of  vessels  that  cover  the  capsule  of  the  lens  during 


ftptal  life.*  Between  the  seventh  and  eighth  months  of  foefcal 
life,  the  vessels  beKi^i  to  be  absorbed  at  the  centre  of  the  pupil, 
and*  at  birth,  as  a  usual  thing,  have  disappeared  altogether, 

PhysioLooy. — The  im  aids  in  the  act  of  vision :  First,  by 
controlling  the  amount  of  light  allowed  to  gn  into  the  eye;  sec- 
ond* by  cutting  oti'  tht."  marginal  or  oblique  I'ays  of  light. 

First*  as  to  the  qnaniittj  of  light  going  into  the  eye.  In  a 
very  strong  hgbt  the  pupil  contracts,  thus  preventing  too  much 
light  from  entering  the  eye  and  dazzling  it.  On  the  other  hand, 
in  a  very  weak  light*  the  pupil  dilates  to  admit  as  much  light 
as  necessary  to  form  a  clear  retinal  image.  The  iris,  with  its 
central  perforation — the  pupil — \h  a  self-adjusting  diaphragm. 
It  is,  therefore,  regulated  by  the  intensity  of  the  light  coming 
upon  the  retina  (the  pujiil  acting  reflexly  through  the  retina). 
It  also  acts  in  association  with  accommodation  and  convergence, 
and  al^  reflesly  through  the  sympathetic  nerve. 

Second,  the  iris  aids  in  vision  by  cutting  off  the  marginal 
rays  of  light.  The  oblique  or  marginal  rays  of  light,  passing 
through  the  periphery  of  the  cornea  would,  if  unobstructed  by 
the  iris,  also  piiss  through  the  margin  of  the  lens,  come  to  a 
focus  quicker  than  those  rays  of  light  passing  through  the  centre 
of  the  lens,  and  thus  form  diffusion  circles "  on  the  retina,  with 
consequent  blurring  of  the  retinal  images-  Again,  by  cutting 
off  the^  marginal  rays^  the  iris  prevents  chromatic  aberration, 
a  color  phenomenon  pi*otluced  by  rays  of  light  passing  through 
the  extreme  edge  of  a  lens.  The  irit;  thus  increases  acuity  of 
vision  by  rendering  the  lens  of  the  eye  achromatic. 

The  moveimnts  or  reacHoH  of  the  iris,  are  of  two  kinds — re- 
ffej"  and  asmn'ated.  They  are  controlled  the  oculo-raotor  or 
third  ner\'e,  and  by  a  branch  from  the  cervical  sympathetic. 
The  oculo  niotor  nerve  thruugli  the  lenticular  ganglion,  supplies 
the  sphincter  muscle  of  the  iris,  and  causes  the  pupil  to  contract 
when  it  is  stimulaterl  either  directly  or  reflesly.  The  pupil  be- 
comes dilated  and  fixed,  when  this  nerve  is  paralyzed.  The 
sympathetic  branch  to  the  lenticular  ganglion,  is  derived  from 
the  cervical  sympathetic.    It  supplies  the  po&terior  limiting 

*  •  Dillusion  rireleft  are  produceil  b^-  raya  of  light  coralnif  to  a  focus  before  they 
remch  the  retina,  and  crnssin>?.  as  \a  myopia  :  or  in  nol  coming  to  a  focus  at  all, 
ftfr  io  hypc^rmetropia.    Set  Itynpia  uud  Uypermt^trupia, 
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roemliraiie  of  tln^  iris,  and  through  th;it  ineml>raue,  prndutw 
dilutatifJD  of  the  ]mpil  when  it  in  stiinulated.  If  the  sympa- 
thetic branch  Ib  |.»;iralyzecl,  it  allows  the  pupil  to  t.'ontrat*t. 

The  reflej'  reartifin  of  the  pupil,  is  brought  about  either  by 
the  action  of  light  iHrectly  in  the  eye.  or  by  seiiKorv  stimuli  a]}- 
plied  to  any  portinn  of  th^  liod}'.  Light  always  causes  contrac- 
tion of  the  pupil,  sensory  stimuli  always  proiluce  dilatatioD  of 
the  pupil.  Morfover,  light  always  affects  hoth  eyes  in  the  same 
way  and  at  the  same  time,  and  this  even  tlutugb  the  light  is 
thrown  into  only  one  eye.  For  example,  light  thrown  into  the 
left  eye  stimuliites  the  left  retina,  which  stimulus  is  transmit 
along  the  left  optic  nerve  to  the  chiasm,  and  from  the  cbi 
along  both  optic  tracts  to  the  nuclear  centres,  back  alon^j  the 
third  nerves  to  both  eyes,  left  and  right,  the  pupils  in  Vvoth  eyes 
reacting  to  the  same  extent  and  at  the  same  time — coitsmsud 
or  couseufdueotLH  reaction. 

Sensory  stimuli,  act  on  the  eye  through  the  cervical  symjia- 
thetic,  and  as  this  supplies  the  dilating  fibres  of  the  iris,  the 
reason  for  the  pupil  always  dilating  under  »ensory  stimuli,  is 
clearly  seen. 

The  (tstiiiciated  reaction  of  the  pupil:  During  both  the  acta 
of  accommodation  and  of  rouvergence.  the  ]^upil  always  react.s 
by  contracting.  This  constant  reaction  of  the  pupil  at  the 
same  time  with  the  acts  of  accommodation  and  convergence,  is 
termed  t!ie  associated  reaction  of  the  pupil.  This  assfK;iated  or 
cnnsentanerius  nt  tion  of  the  pnpi)  with  the  ciliary  muscle  itlw 
agent  of  accojuniodation),  and  the  internal  recti  muscles  lageuts 
of  convergence),  is  due  to  the  simultaneous  excitation  of  the 
centres  conti'olling  these  different  functions.  Since  the  sphincter 
of  the  iris,  the  ciliary  mnscle,  and  the  iuterual  recti  muscles,  are 
all  suiiplied  with  motor  force  through  the  third  nerve,  and  fur- 
tliermore,  since  the  centres  of  accommodation,  of  convergence, 
and  of  pupillary  reaction  are  situated  very  closely  together  in  a 
common  nuclear  centre  in  the  brain,  the  associated  or  conseala- 
neous  action  of  all  three,  may  be  easily  brought  about.  Hoff 
ever,  a  stimulus  may  go  to  one  of  these  centres,  and  not  to  the 
other  two,  For  instance,  the  pupillary  centre,  may  receive  are- 
Hex  stimulus  and  cause  reaction  of  the  pupil  when  neither  accom- 
modation nor  convergence  is  taking  place.    There  may*  there- 


BLOOD  SUPPLY  OF  CHOROID. 


73 


fore,  be  reaction  of  the  pupil,  and  it  is  often  seen  without  having 
accommodation  or  convergence,  but — and  this  is  to  be  noted — 
we  never  have  normal  convergence  or  accommodation,  without 
reaction  of  the  pupil.  Bearing  this  fact  in  mind,  that  there  may 
be  reaction  of  the  pupil  without  convergence  or  accommodation, 
but  never  accommodation  or  convergence  without  reaction  of 
the  pupil,  it  might  indicate  that  the  associated  reaction  of  the 
pupil,  depended  upon  a  secondary  stimulus — the  desire  to  accom- 
modate or  converge — since  it  always  occurs  when  either  accom- 
modation or  convergence  takes  place,  rather,  than  upon  a  common 
stimulus  primary  to  all  three  centres.  This  is,  however,  a  de- 
batable point. 

Blood  Sitfply  of  the  Uvea — Choroid,  Ciliary  Body, 
AND  Irls. — The  arterial  blood  for  the  nourishment  of  the  uvea, 
and  indirectly  through  the  uvea,  for  the  nourishment  of  the 
lens,  vitreous,  and  portions  of  the  retina,  is  derived  from  the 
ciliary  arteries — the  posterior  long  and  short,  and  the  anterior. 

The  short  posterior  ciliary  arteries  (a  a,  Fig.  25),  fifteen  to 
twenty  in  number,  pierce  the  sclera  perpendicularly  near  the 
optic  nerve,  run  forward,  and  enter  into  the  formation  of  the 
tunica  vasciUosa  of  the  choroid.  They  extend  as  far  forward 
as  the  ora  serrata,  where  they  receive  a  few  branches  of  com- 
munication from  the  anterior  and  the  long  posterior  ciliary  ar- 
teries. These  arteries  finally  empty  their  blood  into  the  capillary 
layer  of  the  choroid — the  membrana  chorio-capiUaris, 

The  loiig posterior  ciliary  arteries  (6,  Fig.  25),  two  in  num- 
ber, pierce  the  sclera  obliquely  near  the  optic  nerve,  one  on  the 
inner,  the  other  on  the  outer  side,  and  run  forward  between 
sclera  and  choroid  to  the  ciliary  muscle.    In  the  anterior  portion 
of  the  ciliary  muscle,  near  the  base  of  the  iris,  they  each  divide 
into  two  branches,  which  run  in  opposite  directions  concentrically 
around  the  base  of  the  iris,  to  meet  the  branches  from  the  oppo- 
site side,  thus  forming  a  complete  arterial  circle  at  the  base  of 
the  iris — circulus  arteriosus  iridis  major  {p.  Fig.  25).  From 
this  arterial  circle,  branches  are  given  off  which  run  in  a  radi- 
ating direction  in  the  stroma  of  the  iris  from  its  periphery  to 
near  the  pupil.    Near  the  pupil,  branches  are  given  off  at  right 
Angles  to  the  radiating  branches  to  form  a  second  and  lesser 
Arterial  circle — circulus  arteriosus  iridis  minor.    From  this 
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smaller  circle  very  fine  radiating  branches  are  given  off,  which 
extend  to  the  edge  of  the  pupils  and  perhaps  pass  directly  inlc 
Bnicdl  veins. 

The  anterior  ciliary  arteries  (c.  Fig.  25),  usually  four  tosii 
in  nural^er,  are  cledvetl  from  the  niusrular  branches  of  the  o|ib- 
thahnic  which  supply  the  recti  muscles.  They  pierce  the  teodnus 
of  these  muscles  at  their  insertions  and  divide  into  a  number  of 
branches  which  ramify  in  the  episcleral  tissue  near  the  margin 


Fra.  — Blood- VcsHBLB  or  TaE  £yb.  itiri'lieriiatic.  After  Leber.)  1.  CoaJundlvnlTpsaelii  dtxi 
d',  piwiteriyr  cnnjiincUfrftl;  fr,  antJ^ridrootijuiictlvaJ:  t-.  l.>fii«ifj  kmljusv*»ujiliicitV(p.  ?  lTir<«Jvi»dK 
Ofl,pf»icrior8licirt  (rf]liiry:  fr.  p<w(errorIongcillAry;  c  anil e', aiittfri&r cUiair;/!.  bu^rartCTtaletn* 
of  tb):- [flsi  arr^'rimt  of  Lli«  iris;  fapitlury  lay^r  from  poet^riar  cillnry  artf>ri«s;  r« nrlerioW- 
In  ciliary  body:  u.  Arteriole  from  clicircjidal  plexus  paJTig  fon^ftrrl  to  fttiti^ricir i-iUnry  ^rteiy,  Jtv 
tpriitlea  from  sbort  poeterlor  clUary  arterlpn  penetrntin^'  the  apt  ic  nerve  aud  annstrtmcwdnir  •rith*' 
reLlCLul  HyHtcm  i?t  vi»sels;  a  and  reinn  coDverf^uff  h.  v^ria  T>trU<K>^.  ^  Rettnal  v^wte:  *.ct^ 
tnl^eifiry;  «%  eentralvpin:  I,  aTlitrtolnrT9ni\hecmtriil artery  anastomoslaK  wlthtiue  ui^qnua 
ofveBBels;  u,  ScKlemm'S  cADOl- 

of  the  cornea.  Some  of  these  hranche-a,  anastomose  with  the 
conjunctival  vessels,  some  pierce  the  sclera  and  help  form  the 
great  arterial  circle  of  the  iris,  situated  in  the  anterior  fiart  of 
the  ciliary  muscle,  while  others  pierce  the  sclera,  and  go  to  form 
an  arterial  circle  situated  further  back  in  the  ciliary  muscle. 
From  the  great  arterial  circle  of  the  iris,  as  we  have  just 
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seen,  the  radiating  vessels  that  supply  the  iris  were  given  off. 
This  great  arterial  circle  also  furnishes :  (a)  branches  to  the  cil- 
iary muscle,  in  the  substance  of  which  they  break  up  and  are 
lost  in  a  delicate  capillary  network ;  (b)  branches  which  pierce 
the  ciliary  muscle  and  go  to  supply  the  ciliary  processes,  anasto- 
mose freely  in  this  structure,  and  at  the  free  margins  of  the 
processes  pass  directly  into  veins ;  (c)  and  recurrent  branches  for 
the  supply  of  the  anterior  portions  of  the  choroid,  where  they 
anastomose  with  branches  from  the  short  posterior  ciliary  ar- 
teries»  and  are  finally  lost  in  the  anterior  portion  of  the  capillary 
layer  of  the  choroid. 

The  venous  blood  is  returned  from  the  uvea  by  an  arrangement 
of  the  veins  quite  different  from  that  of  the  arteries.  The  veins 
do  not  correspond  to  the  arteries  at  all,  except  to  the  anterior 
ciliary,  and  even  here  there  is  not  always  a  corresponding  vein. 

The  bloo<l  from  the  capillary  layer  of  the  choroid^  is  collected 
into  a  network  of  very  fine  veins,  this  network  becoming  coarser 
and  coarser  by  the  smaller  veins  uniting  to  form  larger  ones, 
which  veins  in  the  vascular  layer  of  the  choi-oid,  lie  to  the  outer 
side  of  the  arteries.  The  larger  veins  of  the  vascular  layer  of  the 
choroid,  are  arranged  into  from  four  to  six  conical  groups ;  the 
veins  of  each  group  converge  from  all  directions  toward  a  com- 
mon centre,  the  summit  of  the  cone,  situated  near  the  equator 
of  the  eye.  At  the  summit  of  the  cones  the  veins  of  each  group 
join  to  form  one  large  vein  (A,  Fig.  25,  and  2,  Fig.  20).  There 
are  four  to  six  in  all  of  them,  which,  from  the  peculiar  arrange- 
ment of  the  smaller  veins  extending  from  all  directions  to  a 
common  centre  or  vortex,  has  gained  for  them  the  name  vejice 
vorficoscE.  They  pierce  the  sclera  very  obliquely  to  empty  into 
the  ophthalmic  veins  further  back  in  the  orbit. 

The  veins  from  the  ciliary  processes,  are  derived  directly  from 
the  arteries  to  this  structure,  no  capillaries  intervening.  They 
pass  backward  to  the  vascular  layer  of  the  choroid,  and  assist 
from  in  front  to  form  the  vense  vorticosse. 

Nearly  all  the  veins  from  the  ciliary  vitiscle,  pass  backward, 
anastomosing  as  they  go  with  the  veins  from  the  ciliary  proc- 
esses, and  empty  their  blood  into  the  venfe  vorticosje.  Finally, 
tlie  veins  from  the  anterior  zone  of  the  uvea,  the  iris,  pasa 
backward  and  empty  their  blood  into  the  vense  vorticosEe. 
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From  the  above  description,  it  is  seen  that  most  of  the  veaom 
bhxH"!  from  the  uveal  tract  is  emptied  into  the  ven^  vorticoKt,  ;unl 
that  it  leaves  the  eye  by  this  chauiiel.  Stjme  of  the  veins  frma 
the  ciliary  muscle,  however,  do  not  empty  into  the  vente  vorti- 
cos?e,  hut  pierce  tbe  sclera  anteriorly  and  ramify  in  the  episrlenl 
tissue  corresponding  to  the  antenor  ciliary  arteries.  Tlie.so  win* 
communicate  with  Schlemm"a  canal,  and  with  the  conjuuctiral 
veins.  They  are  the  violet  or  purple  colored  veins*  seeo  in  the 
episcleral  tissue  just  hack  of  the  cornea,  iu  deep  inflammations 
of  the  eye.  This  is  the  second  route  for  the  blood  to  escape  from 
the  eye.  When  from  any  cause,  the  cii-culation  through  the 
Venfp  vorticosiG  is  retarded,  this  anterior  route  is  utilized 
cai'rying  off  an  extra  amount  of  venous  blood. 

Nerves  to  the  Utka. — The  nerve  supply  to  the  uvea,  is  de- 
rived from  the  thirds  tlie  ophthalmic  division  of  the  fifth,  and 
from  the  cer\^ical  sympathetic  nerves,  all  of  which  act  through  th* 
long  and  short  ciliary  nerves,  given  off  from  the  lenticular  gan- 
glion. The  lenticular  ganglion,  lies  in  a  ma^  of  fat  at  the  ]k»' 
terior  portion  t>f  the  orbit^  just  to  the  outer  side  of  the  optic 
nerve  and  between  it  and  the  extenius  rectus  muscle.  It  is  a 
Bmall,  flattened,  somewhat  oblong  ganglion,  reddish-gray  in 
color.  It  bas  three  roots  which  enter  it  jx>steriorly :  one  froii 
the  nasal  nerve  (branch  of  the  oplithahnic),  a  seusot-y  root;  one 
from  the  third  nerve,  a  motor  root;  and  one  from  the  cervical 
sympathetic  through  the  cavernous  plexus.  The  branches  givan 
off  from  this  ganglion  are: 

(1)  The  fifiort  ciUuvfj  ntwes^  twelve  to  fifteen  in  number. 
They  pierce  the  sclera  near  the  optic  nen^e,  and  run  forwari 
between  the  sclera  and  choroid  in  the  lamina  fusca  tf>  the 
ciliary  Ixxiy.  In  their  cviui-sje.  they  give  off  branirhes  to  fnraii 
fine  meshwork  iu  the  stroma  of  the  choroid.  Anteriorly,  tbey 
anastomose  with  branches  from  the  long  ciliary  nerves, 

(2)  The  long  viliitry  neri'es,  two  to  three  in  number,  ared^ 
riveil  from  the  nasal  branch  of  the  ophthalmic.  They  pierce  the 
ficlera  obliquely  a  little  iu  front  of  the  short  ciliary  nerves,  and 
run  l^etweeu  the  sclera  and  choroid,  in  the  lamina  fusca  to  tbe 
ciliary  muscle,  where  they  break  up  into  a  meshwork  from  which 
the  ciliary  pi^ocesaes  and  iris  are  supplied.  The  exact  mode  o 
the  termination  of  the  nerves  iu  the  iris,  is  not  known. 
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Anatiunyof  the  Retina,  the  Optic  Nerves,  and  OrbitB.— General  Physiology 

of  the  Eye. 

ANATOMY  OF  THE  RETINA. 

(Rete,  a  net. ) 

The  retina  forms  the  inner  tunic  of  the  eye.  It  extends  from 
the  optic  nerve  entrance,  between  the  vitreous  and  the  choroid, 
to  the  beginning  of  the  ciliary  body,  where  all  of  its  nervoua 
elements  end  in  a  ragged  or  serrated  border — ora  serrata.  The 
tapetum  (carpet),  pigment  layer  of  the  retina,  however,  to- 
gether with  its  connective-tissue  elements,  reduced  to  a  single 
layer  of  epithelial  cells,  do  not  stop  at  the  ora  serrata,  but 
continue  on  the  inner  surface  of  the  ciliary  body,  as  pars 
ciliaris  refincB,  and  to  the  posterior  surface  of  the  iris  up  to  its 
pupillary  margin,  as  its  pigment  layer.  The  retina,  thereforej 
really  extends  from  the  optic  disc  to  the  margin  of  the  pupil, 
intact  to  the  ora  serrata,  but  in  a  modified  form  from  the  ora 
serrata  to  the  margin  of  the  pupil.  The  retina  is  thickest  pos- 
teriorly near  the  optic  disc  {j\  inch  thick),  and  gradually  grows 
thinner  as  it  goes  forward  until  near  the  ora  serrata  it  is  only 
j^jf  inch  in  thickness.  In  the  living  subject,  the  retina  is  very 
nearly  perfectly  transparent,  having  a  whitish-gray,  filmy  ap- 
pearance, when  viewed  by  the  ophthalmoscope. 

Histological  Elements, — Nerve  Elements:  nerve  fibres; 
nucleated  ganglion-cells;  oval,  nucleated  nerve-cells;  rods  and 
cones ;  granular  matter. 

CoNSECTTVE-TissuE  ELEMENTS:  fibrous  cellular  fibres;  oval 
nucleated  cells;  homogeneous  cement  substance;  besides  the 
tapetitm,  which  is  composed  of  epithelial  cells  containing  pig- 
ment granules,  the  cells  being  held  together  by  a  homogeneous 
cement  substance. 

Structube. — ^The  nervous  matter  in  the  retfna  resembles 
that  in  the  brain  (neuroglia),  but  the  nervous  elements  appear 


different  elements  in  the  different  layers  of  the  retina.  The 
connective-tissue  elements  are  found  in  all  the  layers  of  the  M- 
ina,  except  the  layer  of  rods  and  cones  and  the  pigment  lavfT- 

Ten  layers  enter  into  the  structure  of  the  retina.  From 
within  outward  they  are: 

1.  Ittternal  limiting  membnine. 

2.  Layer  of  optic  nerve,  fibres. 

3.  Layer  of  ganglion-cells. 

4.  Internal  violecuktr  layer. 

5.  Internal  nuclear  layer. 

6.  External  molecular  layer. 

7.  E.rternal  nuclear  layer. 
S.  Extei'nal  limiting  wembrane, 
9.  Layer  of  rods  and  cones,  or  Jacob''s  metnbrane, 

10.  Pigment  layer;  tapetum. 

DESCRIPTION  OP  THE  VARIOUS  LAYERS. 

^he  most  internal  layer  of  the  retina  (1,  Fig.  '■liS)  is  formed 
from  connective-tissue  elements,  and  will  be  described  when  that 
portion  of  the  retina,  is  considered  a  little  further  on. 

The  hiy^r  of  nerve- fibre  (  3,  Fig.  20)  is  composed  of  nerve  fibwe 
continued  directly  from  the  optic  nerve.  These  nerve  fibres*  in 
the  retina  are  analogous  to  the  i>ale  nerve  filires  of  the  hraii, 
and  are  transparent,  as  fchey  are  deprived  of  their  me*hxllar7 
sheaths  in  passing  through  the  crihriforni  fascia.  The  medul- 
lary sheatli,  sometimes  remains  on  the  nerve  fibres  after  thej 
enter  the  retina,  when  the  characteristic  "opaqu*?  nerve  fibres" 
can  l>e  seen  with  the  ophthalmoscope.  The  nerve  fibres  radiate 
in  all  directions  from  the  optic  nerve  entrance.  Near  the  en- 
trance they  are  arranged  into  small  bundles,  but  separate  as  they 
advance,  and  may  l)e  Been  at  times  to  form  plexuses  (MichelV 
This  layer  is  thickest  near  the  optic  nei've  entrance  (-j-y,T  incbl, 
and  grows  thinner  as  it  advances,  finally  to  disapi^ear  at  theoM 
eeiTata, 

The  layer  of  ganglion-celU  (3.  Fig.  9fi)  is  composed  of  a  ainglfl 
layer  of  ganglion-cells  containing  nuclei  and  nucleoli,  stirround^i! 
by  a  cloudy,  granular  suli-ntance.  Tliese  cells  are  flattene<l  and 
are  somewhat  oblong,  the  longer  axis  being  perpendicular  t<)  tbe 
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aiAi'face  of  the  retina.  To  the  inner  extremity  of  each  cell  a 
single  nerve  fibre,  from  the  nerve-fibre  layer,  is  attached.  From 
"tlie  outer  extremity  of  each  gaughou-cell,  two  or  three  processes 
are  given  off^  which  pierce  the  internal  moleciiiar  layer  and 
connected  with  its  sti-oma,  perhaps  penetrating  to  the 
^tfXt  layer  (internal  nuclear"!,  to  connect  with  the  nerve  cells 
of  that  layer.  The  gaugliou-cell 
laj-er  is  aliotit  s-^j^  of  an  inch  thick. 

The  ititemnl  mohcxthtr  htyer  (4, 
^ig.  '2*!)  ia  about  y^ViT  i"*^!^  thick. 
Xt  is  coinpose<l  of  the  most  delicate 
nerve  fibrils  and  connective-tissue 
tietwork,  together  with  grannlar 
flatter  of  an  nnknown  nature.  The 
distal  processes  from  the  ganglion- 
<!€lli?.  juijt  described,  and  the  proxi- 
mal processes  from  the  ners^e  cells  in 
th^  next  (internal  nuclear)  layer,  en- 
ter this  layer  and  perhaps  communi- 
cate in  it. 

The  ntiental  miclear  layer  (5,  Fig. 
S6)  is  about  xiAnr  iii^h  thick,  and 
ia  composed  chiefly  of  oval  nucleated 
Uerve-cells,  most  of  which  have  a 
single  branch  or  process  from  each 
extremity^  but  a  few  have  no  pro- 
cesses. There  are  a  few  oval  nucle- 
ated cells  in  this  layer»  connected  with 
the  radiating  connective-tissue  fibres 
of  Muller.  All  of  these  cells,  have 
their  longer  axis  per|)endicular  to  the 
surfiiceof  the  retina.    The  branch  or 

process  from  the  inner  extremity  of  these  cells,  penetrates  the  in- 
ner molecular  layer  (4-,  Fig.  i?';),  and  communicates  with  the 
dintiil  Ijranches  from  the  ganglion-cells  in  this  layer,  while  the 
branches  from  the  outer  end  of  the  cells  penetrate  the  outer 
moltx.'ular  layer  {i\  Fig,  *2K),  bifurcate,  and  are  supposed  to  join 
|)ro(:«>sHes  from  the  inner  extremities  of  the  rods  and  cones. 
Thuft  a  continuous  c*innection  would  be  established  between  the 
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Rm!«A.  (SchmniatlL-.  Alter  I^njois 
dad  tjtlrUiiR.)  It  Interna]  Jloiiiini^ 
nnfmbriMi  a.  Uyw  t»f  optk-  serTO 
ntii^;  8,  Isjrer  of  (fBnglion  cells:  4,  in* 
tvraal  fflDlsctilur  layer;  5.  iuternal 
nuclear  layers  (t.  tjxlt^rnal  Tni:>lL<«ular 
layer;  7,  txtenia!  nuclf-ar  layef ;  h,  ex- 
ternal titiiltiiiK  menibraDH :  0,  layer  of 
rods  and  coiim,  or  Jacob's  membrane; 
10,  T^eOMat  layrr,  Uprtum. 
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iierve-fibre  layer,  through  the  ganglion-cell  layer  an<l  its  pro- 
cesses with  this  lay  PI',  ami  through  this  layer  aud  prt>c4'A§eB  wili 
the  layer  uf  rods  aud  coues,  the  perceptive  part  of  the  rfliniL 
The  radiating  tibres  of  Miiller,  become  broader  an<l  soraewliat 
gi*ii!iulm'  in  Hpj>f*ararice  in  this  layer,  and  have  attached  ^Jtlte^l. 
or  contained  in  the  body  of  the  radiating  fibre,  the  oval  nuclfr 
ated  cells  mentioned  in  the  beginning  of  this  paragraph. 

The  e.rtennt/  ntolcruhir  httjer  (ft.  Fig.  is  ^-gVir  f*^ 
thick,  and,  like  the  internal  molecular  layer,  corapcised  of  j»  tine 
network  of  very  delicate  connective  tissue,  rier\-e  fibrilse,  and  of 
granular  material  of  au  unknown  nature.  In  addition*  it  con- 
tains some  nucleated  stellate  cells,  having  luaiiy  processes.  In 
this  respect,  it  differs  from  the  internal  molecular  layer. 

The  exteinial  nuckar  layer  {7,  Fig,  a6)  resembles  in  structuift 
very  closely  the  internal  nuclear  la.yer.  It  is  compos*Hl  of  no- 
cleated  cells,  ellipsoidal  in  shape,  with  the  longer  asds  of  tb» 
cells  perpendicular  to  the  surface  of  the  retina.  These  cells  hav« 
branches  frona  both  extremities,  the  branches  from  the  distil 
extremities  join  the  rods  and  cone^;  and  are  rod-cvlh  or  vtrnt- 
cells^  according  as  they  join  a  rod  or  a  cone.  The  rod-celli 
are  much  more  numerous  than  the  cone-cells^  and  have  trans^ 
vei-se  striie  on  them.  The  process  from  the  outer  extremitt 
joins  a  rod  in  Jacob's  raerabranc,  while  the  process  from  the 
inuer  extremity  enters  the  external  molecular  layer,  and  swelb 
into  a  nuclear  enlargement  from  which  numerous  tine  procesaei 
are  given  off.  The  coite-ceUs  are  fewer  iu  number,  non -striated, 
and  placed  close  to  the  external  limiting  membrane.  Like  the 
rod-cella,  they  have  a  single  process  from  each  extremity,  thfl 
outer  one  connecting  the  trolls  to  the  cones  in  Jacob's^  membrane, 
the  inner  one  ending  in  a  bulhous  extremity  iu  the  external 
molecular  layer. 

The  e.ttental  limittufj  memhmi}e  (8,  Fig.  2^)  is  a  membra- 
nous expansion  of  the  radiating  fibres  of  Miiller,  and  will  he  con- 
sidered under  the  description  of  the  cellular  structure  of  tb« 
retina. 

The  Uij^f^r  of  rodn  and  cones,  or  Jacob's  mcmf/raue  (iK  Fig- 
2fi),  is  the  perceptive  layer  of  the  retina.  The  rtHls  and  coMi 
are  placed  parallel  to  one  another  and  rjerpendiciUar  to  the  su^ 
face  of  the  retina.    They  are,  according  to  aome  authorities, 
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mini  of  the  optic  nerve  fibres.    The  rods  are  much  more  nu- 
^■lerous  than  the  cones.    They  are  divided  into  two  segments, 
ont^r  and  an  inner,  which  are  joined  by  a  sheath  surroimd- 
them.    These  segments  differ  somewhat  in  composition  and 
^olor  reagents  affect  them  differently.    The  outer  segments  of 
'^^e  rods,  are  marked  by  fine  transverse  strise,  which  are  due  to 
"Uie  peculiar  formation  of  the  segment ;  the  segment  being  com- 
/^oeed  of  lamellae,  or  discs,  of  highly  refractive  molecular  sub- 
i^tttnce  placed  one  upon  another,  and  held  together  by  a  slightly 
^tt«»fractive  basement  substance.    Very  delicate  longitudinal  lines 
..  3a&ay  also  be  seen  on  these  outer  segments,  as  well  as  on  the 
**>'Uter  half  of  the  inner  segments  of  both  rods  and  cones.  These 
longitudinal  markings,  have  been  ascribed  to  fine  fibres  coming 
.  ^Erom  the  rod  and  cone  cells  (of  the  outer  nuclear  layer),  piercing 
>  'tihe  external  limiting  membrane  and  running  along  these  seg- 
f  XOents  in  a  longitudinal  direction.    The  inner  segments  of  the 
Y  Sods,  rest  on  the  outer  surface  of  the  external  limiting  mem- 
f.  Imne..  The  highly  refractive  molecular  substance,  is  more  abun- 
\  dittnt  in  this  segment  than  in  the  outer  segment,  the  inner  portion 
t  of  the  segment  having  an  indistinct  gi'anular  appearance.  The 
r  lods  measure  about      of  an  inch  in  length  and        of  an  inch  in 
thickness,  are  cylindrical  in  shape  and  almost  of  a  uniform  calibre. 

The  cones  are  fewer  in  number  than  the  rods,  and  like  them, 
%Te  divided  into  an  inner  and  an  outer  segment.    They  are  flask- 
4aped,  the  broad,  rounded  extremity  resting  on  the  external 
lining  membrane,  while  the  cone  part,  the  outer  segment,  points 
Outwardly  toward  the  pigment  layer,  but  does  not  reach  it.  The 
oomposition  of  the  cones  is  almost  similar  to  that  of  the  rods. 
Xhe  outer  segment,  a  pointed  extremity,  has  transverse  strlse 
On  its  surface,  also  very  faint  longitudinal  markings.    The  struc- 
"txire  is  apparently  the  same  as  the  outer  segments  of  the  rods. 
Ihe  inner  segment,  has  striations  on  its  surface  similar  to  those 
On  the  inner  segments  of  the  rods.    Its  innermost  extremity  is 
granular  in  appearance,  and  flares  out  like  a  flask,  to  rest  on  the 
outer  surface  of  the  external  limiting  membrane.    The  structure 
Ib  the  same  as  that  of  the  inner  segments  of  the  rods.    The  cones 
measure  about       of  an  inch  in  length  and  s-^-j^jf  of  an  inch  in 
thickness.    The  existence  of  axial  fibres  in  the  rods  and  cones  is 
doubtful. 
6 


The-  pigrnent  layer  or  tapehnn  (10,  Pig.  2fi)  is  coni]K»edof 
single  layer  of  hexagonal  nucleated  cells  containing  gramilat 
pigment,  and  held  tugether  by  a  homogeneous  t-ement  subsirant:^. 
This  layer  is  closely  attached  to  the  limiting  membrmie  of  ^ 
choroid.  Fine  stained  processes  from  between  these  pi 
cells  extt^nd  inwardly  to  surround  the  rods  and  cones,  as 
ment  .s7iea//;,s.  In  an>inoa  the  tapetum  is  devoid  of  coloring 
matter ;  the  choroid  also  having  hut  little  coloring  matter  ia 
such  oases,  when  seen  with  the  ophthalnioscope,  has  a  bright 
reddish  lustre,  which  ha^  been  designated  tttptfum  Ittct'dniit.i^ 
contradistinction  to  the  terra  tapetiim  tiignim,  ordinarily  giv^^u 
to  the  pigment  layer. 

This  pigment  layer  ]>erhaps  should  have  been  described  witli 
the  cellular  tissue  of  the  retina. 

THE  CELLULAR  OK  SUFPORTINrs  TISSL^  OF  THE  RETJXA. 

This  tissue  forms  the  framework  for  the  support  of  the  nerv 
elements  of  the  retina.    It  consists  of  the  intenial  and  e.xim 
Umithty  membranes  (layei-s  1  and  f^,  Fig.        and  of  the  ^w^ia^ 
ing  connecting  fibres  of  MuUer  joining  these  two  membranes, 

The  htternal  limiiiny  tuettihraiuu  is  com|wsod  of  modifietl  (Con- 
nective tissue,  and  is  formed  by  the  expandeii  or  cone-sbajx^ 
inner  extremities  of  the  radiating  fibres  of  Miiller  uniting 
their  bases.    This  membrane  ia  exceedingly  thin  i^about 
of  an  inch  thick),  and  lies  in  close  contact  with  the  hy 
membrane  of  the  vitreous. 

The  radi'ding  fibres  of  liJitUer^  fvom  their  coue*shaped  b 
which  form  the  internal  limiting  membrane*  extend  oiitw 
perpendicularly  to  the  surface  of  the  retina,  perforating  all 
layei'S  of  the  retina  between  the  two  limiting  menibranes^.  Fin* 
processes  are  given  off  from  thew©  radiating  fibres  of  MuUer,  as 
they  go  through  the  different  nerve  layers,  which  support  the 
nerve  elements  by  forming  delicate  meshworks  of  connective 
tissue  around  them.  In  the  inner  nuclear  layer,  these  fibres  hav^ 
oval  nucleated  cells  attached  to  them,  or  included  in  the  sub' 
stance  of  the  fibre  itself.  The  radiating  fibres  run  a  strmght 
course  through  the  outer  nuclear  layer,  at  tiie  outer  surfaw 
which  they  break  up  into  numerous  fine  fibres,  bend  at  rij^bl- 
angles  to  themselves,  and  form  the  eighth  layer  of  the  retina. 
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77w  Elxtemal  Lt'm  it  t  ag  Membra  tie.  — Thin  luembraue  is,  there- 
fore, siraplj  a  membrauous  expaoHjon  of  the  external  extreinities 
of  the  radiating  libres  of  Miiller.  It  is  not  stjlid,  as  is  the  internal 
timiting  merabraue,  but  has  many  perforatioas,  through  whirh 
the  processes  from  the  outer  ends  of  the  rod  and  cone  cells  join 
the  rods  and  cones. 

Mae>ifa  Ltitea^  or  Yellow  Spot  of  Soemmering. — Situated  at 
the  centre  of  the  retina,  about  i^ich  to  the  outer  eide  of 

and  on  a  level  with  the  lower  border  of  the  optic  disc,  is  a  hori- 
zontally oval,  yellow  spot,  which  is  known  aa  the  yellow  spot  of 
So4>mmering  (Germany,  1804),  or  wacnla  lutea  (Fig.  37),  At 
the  oentrtj  of  this  yellow  spot  is  a  small  depression-^of  ea-cen- 


Fto.        BUctua  Lutu.   <I*ii"1o1b  and  8llrllD#r.)   P.  Fovea  cenM»llB. 

iralis  {Py  Fig.  27).  The  macula  hitea  varies  in  diameter  from 
'is  ^  tV  inch.    Tlie  fovea  centralis,  the  depression  at  its 

centre,  is  from  to  of  an  inch  in  diameter.  The  fovea 
centralis  is  the  centre  of  direct  vision,  and  is  the  most  sensitive 
oprtion  of  the  retina. 

The  structure  of  the  retina  at  the  macula,  is  different  from 
that  in  other  portions  of  the  membrane. 

(^1  \  The  internal  limiting  membrane  is  very  much  thinned ; 

(if)  The  ojitic  nerve  fibres  are  reduced  to  a  single  and  almost 
imperceptible  layer,  which  seems  to  pass  around  the  macula  in 
curves; 

(  3)  In  the  ganglion-cell  layer,  the  cells  ar«  reduce<l  in  size, 
but  greatly  increased  in  numbers  and  are  superimposed  one 
upon  another  in  several  layers,  instead  of  a  single  layer  as  usual; 

(4)  The  interna!  molecular  layers  are  wanting; 

(5)  The  internal  nuclear  layers  are  thinned : 
(8)  The  eit«mal  molecular  layer  is  well  developed; 
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(T)  In  the  outer  nuclear  layer*  only  cone-fibres  remain,  aod 
they  have  a  circular  course  in  the  macula ; 

(S)  The  exteraal  limiting  membrane  is  greatly  thinoed  or 
wanting; 

(9)  In  Jacob's  membrane  only  cones  remain,  which  an 
lengthened ; 

(10)  The  tapetum  is  unaltered. 

The  radiating  fibres  of  Miiller,  do  not  run  perpendiculaTly  U) 
the  surface  of  the  retina  in  the  macula,  but  almost  horizontallT 
and  radiate  towani  the  fovea  centralis  as  a  centre. 

lu  the  fovea  centralis,  the  coats  of  the  retina  are  reduced  to 
the  internal  molecular  layer,  which  is  very  much  thinned;  the 
external  nuclear  layer,  that  has  left  in  it  only  cone-fibres  which 
run  nearly  in  a  horizontal  direction,  and  Jacob's  membrane, 
only  the  cones  of  which  remain. 

Blood-Vessels. — The  retina  is  suppUed  with  blood  liy  the 
arteria  centralis  retiua^  which  along  with  its  accompanying 
vein,  pierces  the  optic  nerve  Just  back  of  it-s  entrance  into  tiie 
eyeball,  and,  through  the  porus  opticus,  enters  the  glol>e  d 
the  eye.  On  or  before  entering  the  eye,  the  artery  divid' 
usually  into  four  main  bianchea,  two  of  which  run  up  ajid  tufi 
down,  each  arterial  branch  being  accompanied  by  a  correspoud- 
ing  vein.  A  few  smaller  arterial  branches  are  given  off  frtMH 
the  central  artery,  or  its  main  brancbey,  at  the  optic  nene 
entrance,  which  run  in  a  transverse  direction  in  the  retba 
from  each  side  of  the  disc.    These  have  corresponding  veins. 

It  was  the  light  streak  on  these  smaUer  vessels,  and  the 
of  the  disc,  together  with  the  choroidal  eiiithelium  near 
macula,  that  Loring  took  as  a  standard  in  measuring  the  Tfr 
fraction  of  the  eye  with  the  ophthalmoscope. 

The  retinal  vessels  on  first  entering  the  eye,  lie  between  the 
internal  limiting  membrane  and  the  nerve-fibre  layer.  They  soon 
pierce  the  nerve-fibre  layer,  but  never  go  deei>er  than  the  iuter- 
Hal  molecular  layer.  They  divide  in  an  arborescent  manner  as 
they  proceed,  finally  to  terminate  in  free  endings,  no  anasto- 
moses taking  place.  There  is,  therefore,  no  compensatory  ci^ 
culation  in  these  vessels,  when  one  of  thera  is  plugged  by  an  em- 
bolus or  stopped  by  a  constriction.  The  retinal  vessels  never  ei- 
tend  further  anteriorly,  than  to  the  ora  serrata-  The  macula  lutea 
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is  richly  supplied  by  fine  capillaries,  but  the  fovea  centralis  has 

DO  blood-vessels  at  all.  This  and  the  outer  layers  of  the  retina 
depend  for  most  of  their  nutrition,  on  the  nutritive  lymph  thrown 
oat  from  the  capillary  layer  of  the  choroid.  Posteriorly,  the 
retinal  vessels  (chiefly  arterial,  Leber)  anastomose  with  the 
nutrient  vessels  of  the  optic  nerve,  and  indirectly  through  these 
with  the  posterior  choroidal  and  scleral  vessels.  This  is  the 
only  connection  between  the  retinal  and  ciliary  vessels  of  the  eye. 
The  retinal  vessels,  especially  the  veins,  are  thought  to  be  sur- 
rounded by  lymphatic  vessels,  which  pass  out  of  the  eye  through 
the  cribriform  fascia,  to  join  the  lymphatic  spaces  of  the  optic 
nerve. 

Ophthalmoscopic  Appearances. — The  retinal  purple^  or 
visual  purple,  is  a  purplish  coloring  matter  in  the  external 
layers  of  the  retina.  It  disappears  under  the  influence  of  light, 
but  returns  again  after  the  light  is  withdrawn.  It  disappears 
altogether  after  death.  This  phenomenon  is  not  confined  to 
the  human  eye  alone,  but  it  had  been  found  to  exist  in  many 
of  the  lower  animals.  The  retinal  purple  has  not  been  proven 
to  exist  in  the  fovea  centralis  in  the  human  eye,  and  may 
not,  therefore,  be  absolutely  necessary  to  the  act  of  vision. 
What  knowledge  we  have  on  the  subject  of  the  visual  purple, 
we  owe  to  the  labors  of  two  observers — Professor  Boll,  of  Rome, 
and  Professor  Kuhne,  of  Heidelberg. 

TTie  Light-Ring  Seen  at  the  Macula, — This  light  ring  at  the 
macula  does  not  always  appear  as  a  complete  ring  or  circle,  but 
may  appear  in  the"  shape  of  a  half -circle,  or  in  the  shape  of  a 
triangle,  all  of  which  forms  may  be  seen  in  one  eye  at  a  single 
sitting,  simply  by  rotating  the  mirror  of  the  ophthalmoscope  a 
little,  or  if  the  patient  move  the  eye  slightly.  Again,  any  of 
them  may  be  seen  in  an  eye  to  the  exclusion  of  the  rest,  while 
sometimes  the  macula  is  seen  simply  as  a  yellowish  white  spot. 
These  different  appearances  at  the  macula  seem  to  be,  as  Loring 
maintains,  the  products  of  reflection  and  refraction  from  the 
combination  of  curved  surfaces  which  enter  into  the  construction 
of  the  retina  at  this  point. 

Reproducing  a  figure  of  the  macular  region  (after  Schultze), 
which  is  again  produced,  Ijoring  remarks: 

As  you  will  see,  this  region,  as  figured  in  the  diagram  (Fig. 


27),  bears  in  its  formation  a  strong  resemblance  to  a  shallow 
cup,  of  which  the  rim  is  represented  by  a  convex,  antl  the  boiv 
by  a  concave,  surface.  If  we  l(3ok  u^xju  these  curved  surf.ima* 
mirrors,  they  would  each  have  their  foci,  one  lying  beliiud  the 
other  in  front,  according  to  their  respective  degrees  of  curva- 
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ture.  And  if  light  should  be  thrown  iierjiendieularly  against 
such  a  conjbinatiou  of  curves,  the  a{>ex  of  the  outside  veinor 
convex  surfsice  wonld,  from  well-known  optical  laws,  appear 
illuminated,  while  the  inside  ur  concave  surface  would  a])peflf 
more  or  less  in  ahadoiv.  Thus  we  would  have  the  effect  of  a 
darker  centre,  surrounded  by  an  illuminated  edge."' 

Should  the  light  be  thrown  on  to  one  side  of  the  cuj>, 
"half^circle"  illuminated  rim  would  api>ear,  and  if  the  sumn^ 
of  the  half-circle  was  elongated  or  drawn  out  a  little  the  ""trian- 
gular" appearance,  it  seems  to  me,  could  l>e  accounted  for* 
Should  there  be  no  depression  at  the  macula,  then,  as  is 
times  the  case,  only  a  yellowish  white  spot  would  appear  at 
macula. 

The  Light-Streak  on  the  Retinal  Vessels. — On  looking  into 
the  fundus  of  tiie  eye  with  the  ophthalmoscope,  a  bright  line 
Been  apparently  along  the  summit  of  the  vessels,  both  arte 
and  veins.  On  the  arteries  this  light-streak  is  a  little  brigh 
and  narrower  than  on  the  veins;  otherwise  they  are  thesaa* 
This  light-streak  is  always  present  in  the  vessels  in  normal  ei* 
In  any  diseased  condition  of  the  refractive  media,  preventing* 
proper  illumination  of  the  retina,  it  is  modified  or  obscured,  i 
in  detachment  of  the  retina  it  is  usually  absent  altogether  on  th6 
detiU'he<i  jwrtion;  esiwcially  is  this  so  in  marked  ca^es  of  detacb- 
ment. 


'Stellwag  i)U  tilt;  Bye  j,EuKliHh  traiislatiun),  187H,  p. 


The  cause  of  this  light-streak  on  the  retinal  vessels  has  been 
,a subject  of  much  discussion.  Some  ohservers  have  maintained 
'ftat  it  was  produced  by  the  vefiectiuu  of  light  from  the  summit 
of  the  vessel  wall,  or  from  the  summit  of  the  blood-column  in 
the  vessels  i.Van  Trigt,  Jaeger,  Schneller,  Donders,  Story,  and 
others),  while  Loring,  Noyes,  De  Schweiuitz  and  Davis,  have 
i-ont^ndetl  that  it  svas  due  to  the  refraction  of  rays  of  light 
pEissing  through  the  blood-vessels  and  blood-column,  striking 
the  underlying  tissue,  being  reflected  slightly  by  the  posterior 
wall  of  the  vessel,  but  chiefly  by  the  underlying  tissue,  back 
through  the  vessel  and  blood-column  into  the  eye  of  the  ob- 
server, the  refractive  action  of  the  blood-column  condensing  the 
light  as  it  passes  through  it  both  ways,  just  as  a  bi-convex  lens 
would  do,  and  that  the  light-streak  is  thus  caused. 

Van  Trigt '  was  the  author  of  the  first  theory  of  reflection, 
1S53;  Loring'  of  the  opposing  theory  of  refraction,  1S70.  Van 
Trigt  *s  theory  of  reflection  was  generally  accepted  until  1 870, 
when  Loring  presented  the  theory  of  refraction.  This  last 
theorT,\  however,  was  strongly  attacked  by  Schneller.'  F,  C. 
Donders,  and  others.  Ivnapp '  was  of  the  opinion  that  Schnel- 
ler'a  experiments  and  statements  are  in  part,  at  least,  as  far  aa 
could  be  judged  without  repeating  them,  correctly  refuted  by 
Loring-  Dondera  claimed  that  Loring 's  theory  would  not  hold, 
beci^use  in  his  experiments  he  had  used  a  carmine  solution  to 
repreBent  a  warm  bluod-cohimn,  when  they  were  entirely  differ- 
ent. He  did  not,  however,  question  the  validity  of  the  experi- 
ment had  it  been  conducted  with  the  blood -column  of  a  warm- 
blooded animal.  Davia*  re^jeated  Loring'a  experiment  on  a 
column  of  blood  from  a  warm-blooded  animal,  and  obtained  the 
same  results  that  Loring  did  with  the  carmine  solution,  thus 
sustaining  his  theory  of  refraction.  He  went  one  st^p  further, 
however,  repeating  Becker's  experiment  with  the  microscope  on 
cold-blooded  animals  and  on  warna-blooded  animals,  again  sus- 


'"Dtwertat.  ophtlial.  inauguralis  de  Speculo  OciiU,"  Utrecht,  1855. 
•Trans.  Amer.  0|)hthal.  Soc,  p.  122,1870,  alaoArch.  Opli.  andOtol-,  ii..  1,  pp. 

* "  Ergebnisse  d.  Untersudmpg  d.  nien&rh.  Auk  rn  ij.  Augenspiegel." 
^Koapp'B  Arch,  of  Oph  and  Otol.>  Toi.  iv..  No.  1,  p.  147, 
Knapp's  Aich.  of  Oph.,  vol.  xx.,  No.  1,  1S91. 


taining  Loring^s  theory.  Story '  questioned  and  opjvtsed  these 
experiments  of  Davis,  but  Davis  *  still  maintained  his  position. 
Space  is  too  limited  in  this  volume  to  give  any  of  the  eijieri' 
ments  referred  to,  but  the  reader  is  referred  to  the  different  papen 
cited  for  a  full  discussion  of  the  subject.  In  my  opinion,  \ht 
theory  of  refraction  in  accounting  for  the  phenomenon  of  the 
light-streak  on  the  retinal  vessels,  is  sustained  by  the  physiologi- 
cal experiments  of  Loring  and  Davis, 

Physiology. — The  retina  is  the  organ  of  perception  of  the 
eye,  and  the  rods  and  coues  are  the  seat  of  this  function  of  per 
ception.  The  perception  of  an  object  de]Dends  upon  the  powerrtf 
the  retina  to  convert  rays  of  light  into  nerve  stimuli.  For  it  is 
by  means  of  the  rays  of  light  from  an  object  entering  the  eve 
that  an  image  of  the  object  (always  in  an  inverted  position  to 
the  object  itself)  is  formed  on  the  retina.  We  do  not  knowes* 
actly  by  what  procedure  the  waves  of  light-rays  are  converted  into 
nerve  stimuli,  or,  to  present  it  in  another  way,  how  the  waveeiif 
light  impinging  on  the  rods  and  cones  excite  them  to  action^  with 


Fio.  -sr.  A  Tmmt  roR  rat  Bi^i^ri)  Sj^vp  nf  MAHitiTTi.— In  the  nortnol  fleltl  there  is  bJitmtv  »M>' 
spot.  i»rrea ponding  to  tlie  Optii:  dii%.  the  tliiTvs  to  whli^h  arf  lust^n^dbli^  lo  Ifgilll.  TUi^ 

called  thb  bJind  »pot  of  Marlott«s  after  thv-  man  who  Hmt  described  U  ( MAriott^.  Praiice,  8rr«W<**> 
cewtuiT^.  Under  onjlnary  cIrcuiiiBtatices  tlilB  liliml  Epc^t  Isnot  nollceJ  and  occssioill  Sfl  IM*- 
Tecii«tice,  Hy  a  rimplti  ezpeiiiimnL  ihf  »lDtt^rit6  of  Maiiolte's  spot  ta»y  be  ilc^emilnc>d  bj  tbf  lU 
of  llnepictiireherupreaenteil.  If  the  pirtur*.' be  held  say  Iweke  iticlipa  Bway.  ami  th?  e jp  te^ 
ujion  the  crms.  rfprv>*eD^inK  the  macula,  anil  ver>-  slowly  approached  to  r he  eye,  then  coo*' 
poiDt  whoa  ibo  while  rlnR  diupptttrB  entirely  from  view. 

the  resultant  impression  on  the  cones  being  transferred  to  the 
brain  as  perception  of  light  or  of  an  object,  if  its  image  is  tbrovm 
upon  the  retina.  What  we  do  know  is,  that  both  physic^il  auA 
chemical  changes  take  place  in  the  retina  during  the  act  of  pe^ 


■Ophthal.  B«view,  London,  xl,  pp.  100-108.        *Lctt.  at.,  pp.  26S-4WS. 
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«ption  when  light  is  thrown  upon  it.  The  physical  changes,  first, 
iQQsist  in  a  contraction  and  shortening  of  the  rods  and  cones; 
«cond,  the  pigment  granules  in  the  epithelial  cells  of  the  pig- 
nent  layer  of  retina  are  drawn  from  the  outer  portion  of  these 
sells  to  the  inner  portion,  under  the  influence  of  light. 

The  spot  in  the  retina  of  most  acute  perception  is  the  fovea 
36ntralis,  the  centre  of  direct  vision.  Each  cone  in  the  fovea  is 
supposed  to  have  a  separate  cone-fibre  running  to  it,  whereas 
in  other  portions  of  the  retina  this  is  not  the  case.  This  is 
the  reason  that  vision  is  most  acute  at  the  fovea. 

Sekilf  Changes. — The  supporting  connective-tissue  frame- 
work is  chiefly  affected  by  these  changes,  the  nervous  elements 
and  blood-vessels  to  a  less  degree.  The  connective  tissue  becomes 
Bdemsed,  the  radiating  fibres  of  MuUer  and  the  limiting  mem- 
branes appearing  cloudy  from  deposits  of  organic  detiitus,  which 
give  to  the  retina  in  the  aged  a  dirty,  grayish-white  appearance. 
These  changes  may  be  uniform  over  the  retina,  or  affect  only  lo- 
calities. The  nerve-fibre  layer  is  the  seat  of  senile  changes  also. 
In  this  layer  are  often  found  masses  of  amyloid  and  colloid  sub- 
Btanoe^  which  has  a  high  index  of  refraction.  These  spots  give 
to  the  ntma  a  stippled  white  appearance,  which  may  be  mis- 
taken  far  tbe  changes  which  take  place  in  cases  of  albuminuria. 

Tbm  TeoBels  and  capillaries  often  undergo  a  form  of  fatty 

ANATOMY  OF  THE  OPTIC  NERVES. 

The  optic  nerves  are  nerves  of  a  special  sense — that  of  sight. 
Through  these  nerves,  impressions  made  upon  the  retina  are 
transmitted  to  the  brain.  They  have  their  origin  in  the  brain 
as  the  optic  tracts,  which  emerge  from  its  under  surface  at  the 
posterior  portion  of  the  optic  thalami  by  two  roots.  The  inner 
root  arises  from  the  posterior  portion  of  the  optic  thalamus^  and 
passes  forward  through  the  inner  geniculate  body,  a  few  fibres 
from  this  body  joining  the  root.  The  outer  and  longer  root 
arises  from  the  optic  stratum  of  the  corpora  quadrigemina^  and 
passes  forward  between  the  inner  and  outer  geniculate  bodies 
to  join  the  other  root  at  the  posterior,  inferior  portion  of  the 
optic  thalamus,  thus  forming  the  optic  tract.    From  the  root 


arising  from  the  optic  tbaJamus,  fibres  have  been  traced 
(Meynert,  Gratiolet)  through  theiutenial  capsule  and  tln^  white 
substance  of  the  occipital  lolw,  to  the  vortical  substnttrt  of  llie 
occipUal  lobe,  most  of  them  terminating  in  ganglion  cells  in 
the  cuneate  portion,  which  is  tlie  visual  area  of  the  cortex  of  tiie 
brain.  Other  fibres  have  been  traced  into  the  cms  cerebri,  nli- 
tmry  bodies,  and  crtts  cerebeUt  to  the  floor  of  the  fourth  ventricle 
to  the  nmleiof  origin  of  the  third  nerve,  and  from  the  flattened 
surface  of  the  optic  tract  lying  next  to  the  eras  cerebri,  tibres 
have  been  traced  into  the  tuber  cinereffnt  and  tamian  ciuereo. 

The  optic  tracts  (Tand  T„  Pig,  30)  from  the  above  sourcesof 
origin  proceed,  as  flattened  masses  of  metlullary  fibres  devoid  of 
neurilemma,  along  the  under  surfaces  of  the  crura  cerebri,  totbfl 
olivary  process  of  the  sptienoid  bone.  Just  in  front  of  the  olivary 
process,  the  fibres  from  the  inner  side  of  each  optic  tract  croa 
to  form  the  optic  chiasm  or  commis^sure  {s  Fig.  whidi 
rests  in  the  optic  groove  in  front  of  the  olivary  process.  The 
optic  cttia^m  is' formed  as  follows:  Tlie  fibres  on  the  outer  side 
of  each  tract,  to  the  extent  of  about  two-fifths  of  all  the  fibres, 
pass  without  decussating  into  and  form  the  outer  side  of  each 
optic  nervey  continuing  to  the  temporal  side  of  retinae  in  each 
eye  (r  and  r,,  Fig.  30) .,  The  fibres  of  the  inner  side  of  each  irad 
the  remaining  three-fifths,  cross  or  decussate,  the  fibres  from  the 
inner  side  of  riglit  tract  (T,  Pig.  '60)  going  to  the  inner  aideo* 
the  left  optic  nerve  (O^,  Fig.  30) ;  the  fibres  from  the  inner  side 
of  left  optic  tract  (7,,  Fig.  30)  going  to  the  inner  side  of  right 
optic  nerve  (O,  Fig.  3(i).  These  fibres  supply  the  nasal  side  of 
each  retina,  bending  out  a  little  at  the  maculae  to  include  ihm 
on  the  nasal  side  of  retinse.  At  the  optic  chiasm,  only  a  semi- 
decussation of  the  fibres  of  the  optic  tracts  takes  place,  a  Httlo 
more  than  one-half  or  about  three-fifths  only  of  the  fibres  de- 
cussating. 

The  optic  nerves -proper  (Oand  O,,  Pig.  30).  have  their  origin 
in  the  anterior  lateral  portions  of  the  chiasm,  and  are  ciim- 
posed  of  fibres  from  both  optic  tracts,  as  just  seen  in  the  de- 
scription of  the  chiasm.  About  two-fifths  of  the  fibres  of 
each  nerve  are  derived  from  the  optic  tract  of  the  same  side; 
the  remaining  inner  three  fifths,  from  the  inner  side  of  the 
optic  tract  of  the  opposite  side.     From  their  origin  at  the 
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Fio.  30.— Scmunc  Bkpbmkmtation  or  tbb  Opno  Tkaots.  (After  F^chs.)  The  field  of 
fisoD  common  to  the  two  eyes  is  composed  of  a  Hfifht  half,  Q,  and  a  left  half.  0,.  The  former  cor- 
MpODdstotbe  left  half,  I  audi,,  of  the  two  retinte,  the  latter  to  tlie  right  half,  rand  r,;  the  boun- 
dary between  the  two  halves  of  the  retina  fs  formeil  by  the  veriical  meridian.  This  passes  through 
theforea  centralii,  /,  in  which  the  viKual  linea  dravcn  front  the  fixed  point,  F,  Infringe  upon  the  ret- 
ina. Tbeopiic  nerve  fibres  arising  from  the  rinht  half,  r  and  r,.  of  ihe  two  retinae  (indicated  by 
tie  dotted  line),  all  pass  into  the  right  optic  tract.  T,  while  the  llbrra  belonging  to  the  left  half,  I 
and  h.  of  the  two  retinn  pass  into  the  left  optic  tracts  T,.  The  fibres  of  eacli  optic  tract  for  the  most 
putpasstothecortexof  the  occipital  lobe,  A  funning  Oratlolet's  optic  nuliatinn,  £„■  the  smaller 
port  ton  of  tbem,  m,  goes  to  the  ocalo-motor  nucleus.  K.  Tlits  consiBts  of  a  series  of  partial  nuclei, 
tile  most  anterior  of  wliwh  sends  fibres,  P.  to  the  ptipil  (sphincter  iridin);  the  next  one  Bends  fibres, 
B.  to  the  muscle  of  accommodation,  an  J  the  thirti  sends  fibres,  C,  to  the  converging  muscle  On- 
tffoal  rectus,  €).  All  three  bundles  of  fibres  run  to  the  eye  In  the  trunlc  of  the  oculo-motor  nerve. 
Of.  Divtekm  of  the  optic  tract  at  ^  p  oree  produces  right  heniiopia;  and  in  tlie  fonnercase  there 
i^ld  be  oo  reaction  to  light  on  illuminating  the  left  half  of  either  retina.  Division  of  the  chiasm 
St  tcprodoops  temporal  hemfopia.  Division  of  the  fibres  ni  abolishes  the  reaction  of  the  pupil  to 
Kdit,  but  toaves  the  sight  and  also  the  associated  contraction  of  the  pupil  In  accommodation  and 
tODTenteooe  unaflected. 
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chiaam,  they  advance  in  diverging  courses  to  the  optic  fora- 
mina, a  distance  of  five  to  seven  lines.  This  is  known  as  the 
cranial  portion  of  the  optic  nerve.  From  the  optic  foramina  to 
the  posterior  surface  of  the  eyes,  the  optic  nerves  proceed  in  a 

double  curved  course  to  enter  the  eye- 
balls about  two  lines  to  the  inner  side 
of  the  posterior  pole.  The  length  of 
the  nerve  to  the  posterior  surface  of 
the  eyeball  is  about  H  inches.  The 
crooked  course  of  the  optic  nerve 
through  the  orbit  to  the  x>ost€rior  sur- 
face of  the  eye,  allows  free  movement 
of  its  posterior  pole,  which  would  be 
impossible  if  the  nerve  went  in  a 
straight  course  and  was  kept  on  a 
stretch.  Within  the  eye  the  optic 
nerves  spread  out  to  form  the  nerve- 
fibre  layer  of  the  retina. 

Structure. — The  optic  tracts 
and  CHIASM,  are  composed  of  medul- 
lary nerve  fibres  held  together  by 
neuroglia.  Both  the  tracts  and  the 
chiasm,  are  devoid  of  neurilemma. 
The  blood-vessels  of  the  tracts  and 
the  chiasm,  are  derived  from  the  ves- 
sels supplying  the  anterior  portion  of 
brain  and  pia  mater. 
The  OPTIC  NERVES  are  compcased  of  medullary  nerve  fibres, 
connective  tissue,  and  blood -vessels*  and  are  surrounded  by  a 
sheath  of  pia  mater  fits  neurilemma),  while  the  orbital  portion 
is  surrounded  in  addition  by  two  other  membranes,  arachnoid 
and  dura  mater.  Lymph  spaces  are  found  in  the  trunk  of  the 
nerve  and  between  its  sheaths  in  the  orbit.  Cratital  portion: 
The  trunk  of  the  nerves  is  composed  chiefly  of  medullaiy  fibres 
collected  into  small  bundles,  the  fibres  in  the  bundles  being  held 
together  by  neuTOglia,  as  in  the  optic  tracts  and  chiasm.  The 
bundles  themselves  are  surrounded  and  suppf»rted  by  con- 
nective-tissue fibres  and  sheaths,  from  the  inner  surface  of 
the  pia  mater  surrounding  the  nerves.    The  nutritive  blood- 


S^o.  HI. — 1>  TKAt  ii .^^J  II.  Portion  op 
THBOwic  NuiVK.  iFrom  Sippt-f  .1  J , 
Pituitary  b*<d,v  :  £,  tubfep  ctneri'iim  ; 

5,  mftmmltlAry  tii1>^relaN:  4.  wrebral 
^iiitmivi  S,  aunulnr  protulHfraiice; 

6,  tiw  optic  nerN'e^  aii<l  the  (.'hlrumi; 

7,  inntor  wult  (thin)  D^ne.f:  H.  Toiirlb 
nen'o :  0,  trirovlal  nerve;  U).  sixth 
oenre;  11,  faolal  uvrrt^  (ivventli);  JS, 
audiujtr  pt-n-e;  I3.  Wrialwrn's  iiervei 
14,  Klo8H0"|ihKr)-iiK*U!i;  IS,  piitfumn^n^ 
irtc;  la,  spitml  iterre:  1*.  hj-potrkwsal, 
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wnwln  of  the  nerves  ramify  in  thia  supportive  connective 
tiffiue  between  the  hundles,  the  two  together— blood-vetisels  a,nd 
rotinective  tissue— fonuijtg  about  orie-thirtl  of  the  hulk  of  the 
mrve.  Between  the  individual  nei*\'e  bundles,  and  the  sheaths 
of  connective  tissue  surrounding  them,  are  narrow  spaces,  sup- 
[josed  Ui  be  lymph  spaces  (Fuchs).  This  portion  of  the  nerve 
has  but  one  sheath,  the  pia  mater,  from  the  inner  surface  of 
wliichf  the  supportive  connective  tissue  between  the  nerve  bun* 
dies  is  derived.  It  is  closely  attached  to  the  nei^ve.  and  extends 
from  the  chiasm  to  the  optic  foramina  and  through  them  on  to 
the  orbital  portion  of  the  nerve.  Ortrital  poriimi:  The  structure 
of  the  orbital  portion  of  the  optic  nerve,  from  its  entrance  into 
die  orbit  at  the  foramen  as  far  forward  as  the  Jamina  cribrosa^ 
is  similar  to  that  of  the  cranial  portion*  with  this  exception — it 
bas  three  sheaths  surrounding  it.  while  the  cranial  portion  has 
\i\xt  one.  The  trunk  of  the  orbital  portion,  Ijeing  similar  in 
structure  to  that  of  the  cranial  ^jortion  already  given,  it  remains 


m.  Se.— CWMB-SaCltHnr  of  THB  4  NnVE,   OSBiTAL  P01«TlDl4        I^CQ  BaCR  OF  TBB  EyX- 

f^tl  lU.  T,  Pottor  )  II,  ExtemiLl  »Lealli  t'dura  maten;  fa,  ttiiidiilt^  sliHith  (aracliuuhlK  c 
tiCif pal  NhMtli  Cpla  nuter^:  «.  iiibdural space:  /.  ^ubaravbaoitj  «iiim»?:  q.  Qptk-  ii^rvt?  bundles 
lomniDdrd  by  HnnectlTe  UiHUe,  A,  fn>ni  itie  toterna.!  sheslU:  n,  L-entml  arl«ry  i>r  tJ)»  r«tiiiu;  ti, 
mrmi  T«iii  (tbe  Ume  leftdibg  Trom  p  »hoii]J  exivud  to  the  veUi  «t  tbu  centra  i>r  uptic  nervf ), 

bat  to  describe  its  sheaths  and  the  spaces  between  them.  The 
innermost  sheath  is  of  pia  mater  (c,  Fig.  32),  a  direct  con- 
tinuation of  the  pia  mater  aiirrounding  the  cranial  portion  of 
nerve.    It  adheres  closely  to  the  nerve,  sending  into  it  from  its 
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all  parts  of  the  inner  surface  of  the  walls  of  the  eye,  the  poiat 
of  least  resistance  gives  way  first,  and  this  is  usually  at  the  lam- 
ina cribrosa. 

Optic  2>/ac.— Immediately  on  entering  the  eye,  the  bundle 
of  optic  nei've  fibres  bend  at  almost  right  angles  to  enter  tha 
uerve-flbre  layer  of  the  retina,  which  layer  they  compose.  (S« 
minute  deacription  of  this  layer  under  the  anatomy  of  the  retina.) 
The  transparent  optic  nerve  fibres  (composed  only  of  axis  cyliD- 
ders  here),  filling  up  the  space  between  the  scleral  and  chorioiilal 
openings  internal  to  the  lamina  cribrosa,  go  to  form  the  f>|itic 
disc  (Bj  Fig.  33),    The  disc  is  on  a  level  with  the  inner  retisa) 


Fls  38.— Optic  Nkrte  HlNnunrx  ixtd  the  Ets.   (After  Futilis.)   A,  SAetiou  abowizig  ImtriM 
criliroan;  H.  oplitliaiinnnfoplc  t1(?w  of  dlae. 

surface,  and  measures  about  I  of  a  line  in  diameter.  Iii  the 
centre  of  the  disc  there  is  usually  a  slight  depression,  due  to  the 
bundles  of  optic  nerve  fibres  beginning  to  separate  at  the  centro 
of  tlie  nerve  immediately  after  they  have  traversed  the  lamina 
cribrusa.  In  the  living  subject,  with  the  ophthalmoscope,  ai  the 
inner  or  nasal  side  of  this  depression  the  central  artery  and  veins 
are  seen.  The  arteries,  to  the  inner  side  of  the  veins,  are  easQv 
distinguislied  from  the  latter  by  their  lighter  color  and  smaller 
sixe.  External  to  tbe  vessels  at  the  bottom  of  this  cupping,  can  be 
seen  the  openings  in  the  lamina  cribrosa,  tailed  with  the  transpar- 
ent bundles  of  nerve  fibres,  giving  to  this  part  of  the  disc  a  grar- 
isb  stippled  appearance.  Between  this  central  cupping  in  the 
disc  and  its  margin,  it  normally  has  a  yellowish-red  appear- 
ance, the  numerous  small  blood-vessels  traversing  the  disc,  gi^- 


the  optic  nerve,  in  the  shai^^  of  a  wedge,  the  base  of  the  wedge 
embracing  the  macular  region  of  the  retina,  hence  the  name 
auiciihr  bundle  of  fibres.    The  fibres  in  this  macular  bundle,  are 
much  finer  than  the  other  fibres  of  the  nerve,  and  comprise  from 
one-fourth  to  one-third  of  all  the  fibrea  in  the  nerve,    fn  the 
immediate  macular  region  an  independent  fibre  is  supplied  to 
«ii'h  cone  in  Jacob's  membrane,  which  is  supposed  to  account 
for  the  fact  that  most  acute  vision  is  at  this  part  of  the  ret- 
ina.   Furthermore,  the  fibres  from  the  macular  region  of  the 
retina  decussate  at  the  chi;ism  and  send  part  of  their  fibres  to  each 
side  of  the  brain,  while  the  fibres  to  the  right  side  of  the  macula 
in  each  eye,  go  to  the  right  side  of  the  brain  alone,  and  those  to 
the  left  side  of  the  macula  in  each  eye,  go  to  the  left  side  of  the 
brain  alrme.    The  extreme  acuteness  of  vision,  therefore,  in 
the  region  of  the  macula,  may  l>e  accounted  for  not  only  by 
jti»  anatomical  formation  and  its  extra  number  of  nerve  fibres, 
bat  perhaijs  by  the  additional  fact  that  the  impressions  on  the 
aenla  of  each  eye,  are  carried  to  both  sides  of  the  brain  and 
not  to  one  side  alone. 

lAiniiua  Crt'brixsa.— At  the  point  where  the  nerve  pierces  the 
inner  layers  of  the  sclera,  and  where  the  nerve  bundles  lose  their 
medullary  sheaths,  numerous  bauds  and  fibres  of  connective  tis- 
sue, stretch  across  the  scleral  opening.  These  bands  and  fibres 
are  a  continuation  of  the  innermost  layers  of  the  sclera,  directly 
acroes  the  course  of  the  optic  nerve  fibres.  A  few  connect! ve- 
tiaeaeBbres  from  the  margin  of  the  choroidal  opening,  reinforce 
from  the  inner  layers  of  the  sclera.  This  layer  of  coimec- 
e-tiasne  fibres,  from  the  inner  layer  of  the  scleral  and  choroidal 
ring  are  pierced  by  many  small  foramina  for  the  i^aasage  of  the 
separate  bundles  of  optic  nerve  fibres  in&o  the  eyt*.  Near  the 
centre,  is  a  larger  opening  than  the  majority  of  the  jierforations^ 
which  is  for  the  passage  of  the  central  artery  of  the  retina^  and 
is  known  as  the  ponts  opficvs.  It  is  from  these  many  small 
openings  that  the  name— /ffw/wa  cribrom — is  derived.  The 
mina  cribrosa^  composed  as  it  is  of  but  one  thin  layer  of  con- 
Cective-tissue  fibres,  and  this  perforated  by  many  small  open- 
ingB,  is  the  weakest  point  in  the  walls  of  the  eye.  Hence  the 
predominancy  of  pusttfrior  staphylomata  over  all  other  forms, 
especially  in  myopic  eyes.    Pressure  being  exerted  equally  on 


trieut  vessels  of  the  nerve.  These  are  from  6he  central  retiad 
artery  and  the  muscular  and  ciliary  branches  of  the  ophthalmia 
These  fine  branches  anastomose  with  retinal  and  chorouial  rtt 
sels — ationnection  between  the  ciliary  vessels  and  retinal  veaBei 
is  thus  established. 

Physiology. — The  function  of  the  optic  nerves,  chiaBOi 
and  optic  tracts  is  to  transmit  retinal  impressions  to  tlK 
brain.  Those  impressions  which  are  transmitted  to  the  cat 
tex  of  the  brain  in  and  around  the  cuneate  lobe,  the  tismI 
centre,  result  in  the  conscious  perception  of  the  retinal  im- 
age, that  is,  vision.  We  may  have  unconscious  sight,  how- 
ever, that  is,  objects  may  be  properly  imaged  on  the  retina 
and  transmitted  accurately  to  the  brain,  but,  if  from  any 
cause  the  ganglion  cells  in  the  cortex  of  the  visual  centres  are 
diseased  or  impaired,  or  if  the  mind  be  intent  on  other  objects 
the  retinal  images  are  not  recognized  as  such.  The  objects  are 
seen  but  the  observer  is  unconscious  of  the  fact.  Thi^  unom- 
Bcious  seeing  of  objects^  may  take  place  when  there  is  no  dieeaae 
of  the  cortex  of  the  brain  at  the  visual  centres,  as  in  eomnambii' 
lists  or  sleep-walkers.  People  walking  in  their  sleep  have  their 
eyes  wide  open,  objects  are  imaged  on  their  retinte,  transmitted 
to  the  visual  centres,  and  are  seen,  but  unconsciously,  Fvt- 
thermore,  unconscious  cerebration  sometimes  takes  place  in  thw* 
cases,  enabling  them  to  perform  feats,  such  as  walking 
narrow  window-sills,  edges  of  roofs,  and  so  forth,  which  pe^ 
hafe  they  could  never  perform  with  conscious  sight  and  con- 
scious cerebration.  Those  fibres  from  the  optic  tracts  (m,  Fig. 
30)  which  are  traced  to  the  ganglion  cells  at  the  origin  of  th* 
oculo-motor  or  third  nerve,  control  the  reflex  action  of  tlrf 
pupil.  Light  impinging  on  the  retina,  makes  an  impression 
whicli  is  transmitted  along  the  optic  nerves  and  tract^s  to  tht 
nucleus  of  the  third  nerve,  from  here  it  is  transmitttxl  bade 
along  the  third  nerve  to  the  pupil,  which  contract*,  and  iistbe 
result  of  the  original  stimulus  to  the  retina.  The  associate  action 
of  the  pupils  and  the  associate  action  of  the  muscles  are  pre- 
sided over  by  associate  or  co-ordinate  centres;  while  the  volun- 
tary actions  of  the  eye.  are  presided  over  by  centres  situated  iQ 
the  cortex  of  the  brain. 

The  origin  of  the  fibres  which  form  the  optic  tracts,  their 
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exact  arrangement  in  the  tracU,  chiasm,  and  optic  nerves,  and 
tbfir  final  distribution  and  termination  in  the  retinie,  should  be 
carefully  studied  to  understand  the  especial  function  that  the 
Cbrt^  fonning"  each  tract  have  to  perform.  In  fact,  a  thorough 
kduwledge  of  these  points  is  absolutely  necessary  in  making 
correct  diagnoses  of  various  affections  of  the  brain,  tracts, 
chiasm*  optic  nerves,  orbits,  and  so  forth. 

It  is  apparent  from  a  glance  at  Fig.  3u  that  the  fibres  from 
the  right  optic  tract  supply  the  right  side  of  both  retiiife — the 
temporal  side  in  the  right  eye  and  tlie  nasal  side  in  the  left  eye, 
while  the  fibres  from  the  left  tract  supply  the  left  side  of  both 
retime — the  temporal  side  of  the  left  and  the  nasal  side  of  the 
right.  Now,  since  it  ia  a  fact,  that  the  images  of  objects  situ- 
ated to  the  left  of  the  median  line  {P\  Fig.  30)  are  formed  on 
the  right  side  of  each  retina,  it  is  evident  that  these  images  must 
be  transmitted  along  the  temporal  side  of  the  right  optic  nerve 
and  na&al  side  of  left  optic  nerve  to  the  chiasm,  from  here  into 
the  right  optic  tract,  thence  to  the  right  cortex  of  the  brain, 
where  they  are  perceived.  Again,  the  images  of  objects  situated 
to  the  right  of  the  median  line  are  formed  on  the  left  side  of 
each  retina.  These  images  are  transmitt^  along  the  tomj>oral 
fflde  of  the  left  optic  nerve,  and  the  nasal  side  of  the  right  optic 
nerve  to  the  chiasm,  from  here  into  the  left  optic  tract,  thence 
to  the  cortex  in  the  left  brain,  where  they  are  perceived.  It 
follows,  therefore,  that  objects  situated  on  the  left  side  of  the 
median  line,  are  perceived  by  the  right  side  of  the  brain,  and 
objects  situated  on  the  right  side  of  the  median  line  are  per- 
ceived by  the  left  side  of  the  brain.  But  if  the  eye  is  fixed  upon 
an  object  in  the  median  line,  it  is  perceived  by  both  sides  of  the 
hrain  at  the  same  time.  This  is  true  of  all  fixed  objects, 
wht*ther  on  the  median  line  or  not.  The  image  of  a  fixed  ob- 
ject, which  we  will  say  is  on  the  median  line  at  Fig,  30, 
is  formed  on  the  temporal  side  of  each  retina,  and  espe- 
cially plain  <>u  the  macula  of  each  retina.  The  images  from  the 
ilifferent  parts  of  this  object  are  transmitted  to  both  sides  of 
the  brain,  and  independently  by  each  eye.  The  images  on  the 
temyjoral  side  (if  each  retina  are  transmitted  to  the  outer  side  of 
Bach  nerve  respectively,  which  go  uninterruptedly  into  the  outer 
'  "e  of  each  tract  at  the  t^hiasm,  and  from  thenc©  to  the  same 
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side  of  tbe  brain.  But  the  images  on  each  macula,  are  tra 
initted  along  the  inner  side  of  each  nerve  to  the  chiasm,  and,  a& 
the  optic-nerve  fibres  to  the  macular  region  in  each  eye,  partly 
decussate  at  the  chiasm,  sending  some  fibres  to  each  side  of  the 
brain,  images  formed  on  the  maculae,  go  independently  from 
each  macula  to  both  sides  of  the  brain.  Images  formed  on  the 
nasal  side  of  each  retina,  are  transmitted  to  the  inner  side  d 
the  optic  nerves,  which  carry  them  Ui  the  opposite  side  of 
the  brain  relative  to  the  retina  on  which  thev  are  formed.  U 
is  evident  from  the  foregoing,  that  all  tixed  objecta  are  per* 
oeived  by  both  sides  of  the  brain,  while  objects  that  are  not 
fixed  are  perceived  by  one  side  only^  those  to  the  left  side  of 
the  median  line  by  tbe  right  side  of  the  brain,  and  those  to  Ihfi 
right  side  of  the  median  line  by  the  left  side  of  the  brain. 

Knowing  the  origin,  course,  and  ditstribution  of  the  fibres 
of  each  optic  tract,  and  the  function  they  perform,  tbe  kxrfi 
tion  of  any  lesion  which  may  interfere  with  a  proper  perfor- 
mance of  their  function  can  be  determined.    For  example,  a 
lesion  in  the  right  optic  tract,  or  in  the  cortex  of  the  brain 
at  the  visual  centre  on  that  side,  for  that  matter,  would  ra- 
suit  in  a  want  of  perception  of  unfixed  objects  situated  to  tl» 
left  of  the  median  line,  and  the  want  of  perception  of  the  left 
halves  of  all  fixed  objects.    This  results  from  tbe  fact,  that 
all  unfixed  objecta  to  the  left  of  the  median  line,  and  the  left 
halves  of  all  fixed  objects  are  imaged  on  the  right  side  of  each 
retina.    But  as  the  right  side  of  each  retina  is  supplied  by  tbe 
fibres  from  the  right  optic  tract,  and  this  being  diseased  in  this 
case,  these  images  are  not  carried  to  the  brain  at  all.  Conse- 
quently, the  left  half  of  each  field  of  vision  is  cut  off,  re- 
sulting in  the  seeing  of  only  the  right  halves  of  all  fixed  objects- 
Seeing  half  of  objects  only^  is  called  hemiopia.     In  the  sup- 
posed case  just  cited,  it  would  be  left  hemiopia,  and  homonj' 
mous  at  the  same  time,  as  the  left  side  of  each  field  is  cut  off, 
leaving  only  the  right  halves  of  fixed  objects  to  be  seen.  A 
lesion  situated  in  the  chiasm  at  the  decussation  of  the  inner 
fibres  of  the  tracts  (s  a.  Fig.  3(0.  would  result  in  a  want  of  \yer 
ception  of  objects  imaged  on  the  nasal  side  of  each  retina,  aa^. 
consequently,  a  cutting  off  of  each  temporal  field— ^eiwjjaro/  iifmi- 
opia.    A  lesion  in  the  optic  nerve  anterior  to  the  chiasm 
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suite  in  a  disturbance  of  function  in  one  eye  only,  that  ia^  if  the 
lesion  m  limited  to  one  nerve, 

ANATOMY  OF  THE  ORBIT. 

The  orhits  are  the  bony  cavities  in  which  the  eyeballs  are 
contained  and  by  which  they  are  protected.  They  are  quadri- 
lateral-shaped cavities,  having  the  form  of  four-aided  pyramids 
with  rounded  angles  j  the  bases  of  the  pyramids,  the  anterior 
openings  of  the  orbits,  are  directed  forward  and  outward.  The 
apices,  the  posterior  openings  or  optic  foramina,  are  directed 
backward  and  inward  (c.  Pig.  34).  The  axes  of  the  orbits* 
lines  joining  the  centre  of  the  apex  to  the  centre  of  base,  are 
directed  from  without  backward  and  inward  on  a  horizontal 
plane,  inclined  to  each  other  at  an  angle  of  42°  to  45°,  so  that 
if  prolonged  from  the  apices  of  the  orbits  they  would  meet  back 
of  the  sella  turcica  over  the  body  of  the  sphenoid  bone.  The  aver- 
age depth  of  the  orbits  is  about  If  inches. 

Seven  bones  enter  into  the  formation  of  each  of  the  orbits: 
the  frontal,  sphenoid,  ethmoid,  superior  maxillary,  palate,  lach- 
rymal, and  malar.  Three  of  these  bones,  the  frontal,  sphenoid, 
and  ethmoid,  help  to  form  both  orbits,  therefore,  there  are  but 
eleven  bones  in  the  composition  of  both  orbits.  In  a  description 
of  the  orbits  the  walls,  angles,  base,  and  apex  are  to  be  con^ 
sidered, 

Wa*LLS. — The  superior  wall  or  roof  of  the  orbit  is  formed  by 
the  orbital  plate  of  the  frontal  bone  anteriorly,  and  by  the  orbital 
surface  of  the  lesser  wing  of  the  splienoid  bone  posteriorly.  The 
roof  which  separates  the  orbit  from  the  cranial  cavity  and  the 
frontal  sinus,  is  very  thin  and  sometimes  p**rforated,  leaving 
dara  mater  and  peri-orbita  to  separate  the  orbit  from  the  cranial 
^ftvity.  The  roof  is  not  a  perfectly  plane  surface,  but  is  concave, 
and  at  its  anterior,  external  portion  presents  a  rather  deep  con- 
ca^^ty, /o.ssa  lachrymahs,  for  the  reception  of  the  lachiymal 
gland.  At  its  inner  anterior  angle  is  a  smaller  depression — 
fottn  trochlearis — in  wliich  the  pulley  of  the  superior  oblique 
miiHcle  rests.  In  the  posterior  pcnrtion  of  the  roof  a  transverse 
ftiiture  joiuB  the  orbital  surfaces  of  the  frontal  and  lesser 
wing  of  the  sphenoid  bones.    The  inferior  wall  or  Jloor  of 
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the  orbit  is  formed  hy  the  orbital  plates  of  the  superior  maiO' 
lary,  malar  and  palate  bones.  The  firBt-named  bone  forms  ibe 
greater  part  of  the  floor.  The  floor  of  the  orbit  separates  the 
orbit  from  the  antrum  in  the  superior  maxillary  bone,  is  thicke 
than  the  roof  and  has  a  slightly  concave  surface,  the  posteho" 
portion  of  which  slants  upward  to  the  optic  foramen.  >'ear 
the  centre  of  its  surface,  running  from  behind  forwarrl, 
the  infraorbital  groove,  changed  into  a  canal  as  it 
forward  to  open  on  the  face  about  two  lines  below  the  low 


Fift  34, — AiTTKHioB  View  of  THr  OitaiT.  ft,  Hupra-oi-liJtal  riotcli  or  Tomxaen;  f,  9up«fior  toW^ 
uirI'*^*  lachr^'mal  j^i^hive;  i.  Inferior  inrema]  Aci^le;  h.  infra-ftrbitA)  Cmrfljiit^n  7  j,  1nfi!ricir«uml 
MiKlt';  dv  Kj(ti?njaJ  Hat  of  ofblt;  b.  ext«Tna.i  supi^rior  anffle  isf  nrbit.  the  HphenoJdal  flwurr-  forminf 
tile  Inn'^r  part  of  It;  f.  spiieoo-ineixillary  flwcuinL'i  c,  optic  forHiineQ  (ttie  llDe-  f rotii  r  not  quUe  mcb 
\a%  to  KK). 


orbital  margin  (A,  Fig.  Through  this  canal  the  infi-a-orti- 

tal  vessels  and  nerve  pass.  At  the  anterior  internal  portion  of 
the  floor,  just  external  to  the  lachrymal  groove,  is  a  email  de- 
pression, from  which  the  inferior  oblique  muscle  has  its  origin. 
Near  its  posterior  jxjrtion,  is  a  suture  joining  the  orbital  pktoft 
of  the  superior  maxillary  and  palate  bones»  and  near  the  anteri' 
external  portion  a  suture  (J,  Fig.  34)  between  the  superior  mi 
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illaiy  and  the  malar  l>oue8.  The  inner  wall  approaches  nearer 
to  a  plane  surface  than  any  of  the  other  walla  of  tlie  orbit  and 
is  almost  perpendicular.  The  nasal  proeesa  of  the  eupei-ior  max- 
illary, lachrymal,  os  planum  of  the  ethmoid,  and  the  body  of  the 
sphenoid,  enter  into  its  formation. 


thill,  measuring  only  about  -rV  to  4  of 


The  inner  wall  ia  very 
-pf  lu  3^  OL  a  line  in  thickness.  An- 
teriorly,, this  wall  presents  the  lachrymal  crests  and  between 
them  the  lachrymal  groove  (gr,  Fig.  M),  for  the  reception  of 
the  lachrymal  sac;  also  the  suture  joining  the  lachrymal  and 
ethmoid  bones,  and  further  hack  the  suture  between  the  ethmoid 
bi)Qo  and  the  body  of  the  sphenoid  bone.  The  outer  wall  of  the 
orbit  is  formed  by  the  orbital  plate  of  the  raalar  bone  and  by 
the  orbital  surface  of  the  greater  wing  of  the  sphenoid  bone.  It 
lithe  thickest  and  stoutest  wall  of  the  orbit,  measuring  about 
one  line  in  thickness.  There  are  two  or  thi"ee  small  openings 
or  foramina  in  the  outer  wall  anteriorly,  which  transmit  small 
nerve  branches — the  temporal  and  malar  of  the  superior  maxil- 
Ur}\  and  the  malar  branches  of  the  lachrymal  artery.  A  vertical 
suture,  joining  the  orbital  surfaces  of  the  malar  and  the  greater 
wing  of  the  sphenoid  bones,  extends  across  the  middle  of  the . 
outer  wail. 

Angles. — The  BUi>erior  internal  angle  extends  along  the  su- 
ture joining  the  frontal,  and  the  upper  margins  of  the  lachrymal 
and  ethmoidal  bones  (/,  Fig.  34).  In  this  suture  between  the 
frontal  and  ethmoid  bones  are  two  small  openings — the  eth~ 
7Hnifi ft f  foramina.  The  anterior  one  transmits  the  anterior  eth- 
moidal artery  and  vein  and  the  nasal  nerve,  the  posterior  one 
the  j>osterior  ethmoidal  vessels.  The  inferior  internal  angle 
extends  along  the  suture  between  the  inferior  margins  of  the 
lachrymal  and  os  planum  of  the  ethmoid,  and  the  inner  margins 
of  the  orbital  surfaces  of  the  superior  maxillary  and  palate  bones 

FSg.  34). 

The  inferior  external  angle  is  formed  in  part  by  the  spheno- 
'axillary  fissure  (c,  Fig.  34),  and  by  an  imaginary  line  from 
llie  anterior  extremity  of  this  fissure  straight  forward  to  the 
mar^n  of  the  orbit-  The  spheno  maxillary  tissure  transmits  the 
infra-orbital  artery,  the  superior  maxillary  nerve,  the  orbital 
branch  of  the  same  nerve,  and  the  ascending  branches  from  the 
spheuo- palatine  ganglion.    The  superior  external  angle  (fc,  Fig* 
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34)  extends  along  the  suture  Ijetween  the  frontal,  malar,  and 
greater  wing  of  the  nphentrtd  bones  into  the  sphenoidal  tissure. 
which  forms  the  pfKterior  portion  of  the  angle.  Th*^  ^sphenoidal 
fissure  transmits  the  third,  fourth,  the  ophthalmic  division  of  the 
fifth,  and  the  sixth  nerves,  and  a  few  branches  from  the  cavern 
ous  plexus  of  the  sympathetic  nerves,  the  ophthalmic  vem, » 
recurrent  branch  from  the  lachrymal  artery,  and  the  orbital 
branch  of  the  middle  meningeal  arter}'. 

Base. — The  base  of  the  orbit  is  its  facial  opening,  which 
measures  in  the  adult  about  If  inches  in  width  and  Ij  inches  in 
height.  It  is  bounded  by  a  strong,  bony  rim  on  three  sides, 
upi^er,  outer,  and  lower.  Above,  tlie  rim  is  formed  by  the  thick* 
ened  orbital  margin— .5W/>ra-or6/Ya/ arch  of  the  frontal  Iwue;  ex- 
ternally, by  the  thickened  orbital  margin  of  the  raalar  bone  and 
external  angular  process  of  the  frontal;  below,  by  the  thickened 
orbital  margins  of  the  superior  maxillary,  malar,  and  laciirynial 
bones.  Internally,  the  nasal  process  of  the  superior  maxillary 
and  internal  angular  process  of  the  frontal  are  not  thi^■keDed 
into  a  distinct  rim  as  on  the  other  three  sides,  but  slant  off 
gradually  to  join  the  nasal  bone.  The  bridge  of  the  nose,  bow- 
ever,  protects  the  eyeball  on  the  inner  side.  The  rim  of  the 
orbit  is  pierced  or  notched  above  about  one  inch  from  the  median 
line  of  the  skull  by  the  supra-orbital  notch  or  foramen  la,  Fig. 
34)  for  the  passage  of  the  supra-orbital  vessels  and  nerve.  There 
are  also  three  sutures  in  the  rim  of  the  orbit ;  externally,  a  suture 
between  the  external  angular  process  of  the  frontal  and  the 
malar  bones;  internally,  between  the  nasal  process  of  the  superior 
maxillary  and  the  frontal  bones;  and  inferiorly,  between  the 
raalar  and  the  superior  maxillary  bones. 

Apkx. — The  apex  of  the  orbit  is  represented  by  the  optic 
foramen.  From  the  foramen^  the  canal  leading  into  it,  passes 
backward,  upward,  and  inward  between  the  roots  of  the  Lessor 
wing  of  the  sphenoid  bone  into  the  middle  fossa  of  the  skull. 
It  is  about  four  lines  in  length  and  three  lines  in  width.  The 
optic  nerve  and  ophthalmic  artery,  pass  into  the  orbit  through 
this  foramen. 

Soft  Structure. — ^The  bony  orbit  is  lined  by  a  layer  of  dem 
connective  tissue^  the  periorbita^  which  corresponds  to  the  perios- 
teum lining  other  bony  surfaces.  This  fascia-like  layer  of  connec- 
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are  tissue  is  more  closely  attached  to  the  margins  of  the 
Sasares  and  foramina  leading  into  the  orbit,  and  to  the  rim  of 
Uie  orbit  than  at  other  portions.    At  the  edges  of  the  fissures 
U  joins  the  dura  mater,  and  at  the  rim  of  the  orbit  with  the 
perioeteum  of  the  bones  of  the  face.    From  the  inner  surface  of 
Khe  periorbita,  numerous  fibres  and  bands  of  connective  tissue 
spring,  which,  in  some  places,  are  widened  into  broad  sheaths 
or  fasciie.    These  connective-tissue  fibres,  bands,  and  sheaths 
BBiTe  to  connect  the  contents  of  the  orbit — eyeball,  muscles,  optic 
nerve,  lachrymal  gland,  vessels,  nerves,  lenticular  ganglion,  and 
fit— with  each  other  and  with  the  bony  orbit.    In  the  posterior 
portion  of  the  orbit,  between  its  apex  and  the  posterior  surface 
cfthe  eyeball,  these  connective- tissue  fibres  form  a  close  network 
wmnd  the  optic  nerve  vessels  and  nerves  joining  them  together; 
ihe  interspaces  between  the  fibres  being  filled  with  fat,  a  cushion 
%  formed  for  the  eyeball  to  rest  upon.    When  there  is  an  ex- 
«eBBive  amount  of  this  fat  in  the  orbit,  it  may  cause  the  eyes  to 
lieooine  a  little  prominent.    In  wasting  diseases,  such  as  tuber- 
culosis or  typhoid  fever  or  diseases  in  which  the  water  is 
rapidly  taken  from  the  tissues  (cholera),  the  eyes  may  become 
flonken  from  shrinkage  of  this  fatty  cushion. 

The  connective-tissue  fibres  from  the  inner  surface  of  the 
pedorbita,  form  complete  sheaths  for  the  ocular  muscles. 
Bands  of  connective  tissue  from  these  sheaths,  connect  the 
muscles  to  one  another,  to  the  orbit  and  to  the  lids.  It  is  from 
this  connective  tissue,  furthermore,  that  the  tarso-orbital  fascia, 
Thich  joins  the  orbital  margins  of  the  lids  to  the  margins  of  the 
orbit,  is  formed. 

Lastly,  distinct  sheaths  for  the  optic  nerves  and  eyeball  are 
formed  from  this  connective  tissue — the  sheath  or  capsule  of 
Bonnet,  and  the  capsule  of  Tenon.    Bonnet's  sheath  surrounds 
the  optic  nerve  from  its  entrance  at  the  optic  foramen  to  the 
posterior  surface  of  the  globe  of  the  eye,  where  it  flares  out  to 
Barround  the  posterior  portion  of  the  eyeball,  extending  as  far 
forward  as  the  equator.    From  the  equator  forward  it  is  closer 
Applied  to  the  eyeball  and  is  known  as  the  capsule  of  Tenon. 
Just  in  front  of  the  equator  it  is  pierced  by  the  tendons  of  the 
oblique  muscles,  and  a  little  further  forward  it  is  pierced  by  the 
four  tendons  of  the  recti  muscles,  with  which  tendons  it  becomes 
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blended  and  ia  attached  to  the  sclera^  a  few  lines  back  of 
corneal  margin.     Sheaths  are  given  off  from  the  capBule, 
cover  the  muscles  for  a  short  distance  in  the  direction  of 
origin,  from  the  point  where  the  tendons  pierce  the  capsn 
The  spaces  between  Tenon's  capsule  and   the  ej'e'ball, 
Bonnet*s  capsule  and  the  eyeball  and  optic  neiTe  are  to 
regarded  as  lymph  spaces.    They  are  lined  by  endotheli 
as  are  other  lymph  spaces  (Schwalbe,  Germany,  ninet 
century).    The  eyeball  moves  in  these  spaces  after  the  f; 
of  a  ball-and-socket  joint.     Three  rudimentary,  non-stri 
muscles  are  sometimes  found  in  the  connective  tissue 
fat  of  the  orbit-     They  are  well -developed  muscles  in 
of  the  higher  animals.    The  lower  one  is  the  larg^est  of  the 
and  is  known  as  the  lower  palpebral  muscle  of  MiiUer.    It  a 
in  the  lower  portion  of  the  orbit  from  connective  tissue 
periorbita,  runs  forward  and  is  attached  to  the  orbital  border 
lower  tarsal  cartilage.    The  upper  palpebral  muscle  of  Miiller, 
descril>ed  under  the  anatomy  of  the  eyelids.    The  other 
third  one  is  often  wanting,  being  a  mere  slip  of  organic  inu 
fibres. 

Bi-OOD-VESSELS.—The  arteries  to  the  orbit  are  from  the 
thalmic,  a  branch  of  the  internal  carotid.    The  orbital  group 
arteries  from  the  ophthalmic  are :  Lachrymal,  BUpra-orbitaL 
pebral,  nasal,  frontal,  anterior,  and  jx>sterior  ethmoidal.  The 
ocular  group  are  ciliary  arteries — long,  short,  and  anterior*  ceO' 
tral  artery  of  the  retina  and  muscular  branches. 

The  veins  corresponding  to  these  arteries  empty  their  bloa 
into  two  main  trunks,  the  superior  and  inferior  ophthahnifi 
veins.    These  converge  toward  the  lower  inner  angle  of  the 
sphenoidal  fissure,  and  usually  unite  to  form  one  vein  before 
passing  out  of  the  orbit  through  the  sphenoidal  fissure,  to  emyt 
into  the  cavernous  sinus.    The  lower  ophthalmic  vein,  may  not 
join  the  upper,  but  may  pass  out  of  the  orbit  through  the  spheno- 
maxillary fissure  to  empty  into  the  pterygoid  plexus;  or  it  mar 
pass  out  of  the  orbit  through  the  sphenoidal  fissure,  and  empt; 
into  the  cavernous  sinus,  independently  of  the  upper  ophthalmic 
vein.    The  veins  of  the  orbit,  are  connected  anteriorly  with  ih» 
anterior  facial  vein,  especially  close  with  the  angular  branch  o 
that  vein,    Conseriuently,  when  the  venous  blood  is  retarded  ia 
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its  flow  through  the  posterior  part  of  the  orbit,  it  can  -pass  off 
anteriorly,  and  vice  versa. 

Nerves. — The  motor  nerves  to  the  orbit  are:  the  third, 
fourth,  and  sixth.  The  sensory  are:  from  the  first  division  of 
the  fifth — lachrymal,  nasal,  and  frontal ;  and  from  the  second 
division  of  the  fifth — orbital  and  palpebral  branches.  The  sym- 
{latbetic  branches  are  from  the  carotid  plexus.  The  lenticular 
ganglion,  described  elsewhere,  receives  motor,  sensory,  and  sym- 
pathetic branches,  and  the  short  ciliary  branches  given  off  from 
it  possess  all  three  of  these  qualities. 

There  are  no  lymphatics  in  the  orbit. 

Functions  of  the  Orbits. — The  function  of  the  orbits  is 
to  furnish  protection  to  the  eyeball  in  its  various  movements. 
This  is  afforded  by  their  deep  position  and  the  thick  rims  which 
make  up  their  margins. 


CHAPTEE,  Y. 

The  Eyeball  Considered  aa  a  Whole. — Comparifton  to  a,  Camera  Obscura, — Tba 
Purple  of  the  Ketina,  — Draper's  Theorj'  of  the  Foniiatioti  of  TiuugeH.  — Action 
of  the  LeiiBeB  of  the  Eye. — Duration  of  Impredsiona  on  the  Retina. —Color 
fwd  Pitch, — BiooeuJar  Singl^i  Vision.— Er^^ct  Vibiod.— Eflttimation  of  DU- 
tanoe. — Average  Humao  Eye  Not  an  Ideal  Optical  lustrufiieut. 

THE  GENERAL  PHYSIOLOGY  OF  VISION. 

It  may  be  well  at  this  point  to  bring  out  the  principal  facts, 
so  far  as  at  present  known  of  the  physiology  of  vision,  by  con- 
sidering the  eyeball  as  a  whole.  The  old  comparison  of  the  eye- 
ball to  the  camera  used  in  taking  photographs,  is  a  proper  and 
convenient  one.  As  we  have  seen  in  studying  its  anatomy  in 
detail,  it  13  essentially  a  hollow  sphere^  filled  with  fluids  and 
semi- fluids,  having  ita  interior  surface  darkened  by  black  pig- 
ment, and  containing  a  system  of  lenses  by  which  images  can  be 
formed  and  a  screen  upon  which  they  may  be  received*  In  tlie 
front  part  of  the  sphere  is  a  diaphragm,  the  iris,  with  a  movable 
central  opening,  to  regulate  the  quantity  of  light  admitted. 
This  certainly  is  very  like  the  apparatus  used  in  taking  a  photo- 
graph. The  purple  of  the  retina  discovered  by  Boll  and  Kuhne^ 
a  coloring  destroyed  by  the  action  of  the  light,  might  lead  us 
to  make  the  comparison  even  more  close.  We  might  conclude 
that  the  retina  ia  a  sensitive  plate*  placed  at  tlie  back  of  the  eye, 
like  that  which  the  photographer  slips  into  his  camera  before 
taking  a  picture,  and  that  the  sensitive  surface  of  the  plate,  the 
sight  purple,  is  worn  out  by  the  action  of  light  in  forming  the 
images,  and  constantly  renewed  again ;  that  the  eyeball  ia  not 
only  a  camera  obscura*  but  a  complete  photographic  establish- 
ment. ^ 

Prof,  John  W.  Draper  long  since  claimed  for  the  pigment  f> 
the  choroid  ^  the  function  of  receiving  the  image.    He  said :  It 

'  E.  T.  Ely.  Wood's  "Household  Book  of  Medicioe^"  voL  ii.,  p.  385. 
Human  PhyHiology."  New  York.  1865,  p,  m. 


is  the  black  pigment  which  acts  as  the  receiving  or  optical  screen 
and  not  the  retina." 

Draper  argues  that  the  thickness  of  the  retina  is  sufficientj 
without  other  evidence,  to  show  that  it  cannot  be  the  surface  on 
which  an  image  is  formed.  "Images  can  only  form  with  pre- 
cision or  sharpness  upon  an  abinipt  surface."  In  albinos,  he 
cuDtinueg,  and  in  animals  in  which  the  black  pigment  is  imper- 
fectly developed  the  receiving  surface  is  still  the  choroid.  The 
rision  is  incitstinct,  liecause  this  surface  is  so  poor  a  one,  because 
it  is  so  deficient  in  pigment.  The  act  of  vision  commences,  ac- 
cording to  Draper,  in  a  local  disturbance  of  temperature,  and  this 
diictrine,  he  claims,'  is  in  perfect  harmony  with  the  anatomical 
Btructm^  of  the  retina*  the  posterior  surface  of  which  is  its  sen- 
sorrone,  and  not  the  anterior.  If  tb©  ordinary  explanation  of 
ibe  nature  of  vision  is  correct,  the  anterior  would  be  the  sensory 
oae.  Drai>er  quotes  Count  Rumford  in  his  argument,  who  con- 
cluded from  the  examination  of  a  limited  number  of  ca&es,  that 
ail  i>hotographic  effects  are  the  effects  of  a  high  temperature, 
aud  he  substantiates  this  view  by  examinations  conducted  for  a 
iehes  of  years. 

Vision  according  to  Drainer  is  a  photographic  effect,  the  re- 
ceiving surface  being  a  mathematical  superficies.  All  objects 
we  therefore  definite  and  sharply  defined  upon  it.  If  vision  took 
place  in  the  retina  as  a  receiving  medium,  according  to  Draper 
all  objects  would  be  indistinct  at  their  edges.  Dr.  Draper's 
btereeting  argument  for  the  pigment  layer  of  the  choroid 
as  the  real  screen  on  which  the  image  is  foimed,  may  be  trans- 
ferrer! to  the  retina,  if  we  consider  that  its  last  layer  is  one  of 
pigment.  He  concludes  with  the  important  statement  that 
the  sensation  of  light  is  purely  mental,  and  that  whatever  can 
disturb  the  nutrition  or  waste  of  the  i-etiua,  will  give  rise  to 
lnrainou8  impressions.  He  adduce-a  the  pressure  of  the  finger 
on  the  Imse  of  the  eye*  a  blow*  the  passage  of  an  electric  current, 
as  inrtuences  that  will  produce  the  appearance  of  light  and  of 
colors.  ''Heat  is  only  one  of  a  multitude  of  agents  that  can 
diftturb  the  retina."  Draper  like  Young*  anticipated  many  an 
exart  demonstration  in  science,  by  the  discovery  of  the  principle 
upon  which  it  de|)ended. 

Kven  up  to  this  time,  we  are  not  fully  assured  of  the  func- 


tioDs  of  the  visual  purple,  and  we  caunot  carry  tbe  comjiarisa 
too  far.  The  visual  purple  has  not  yet  been  shown  as  esseabJ 
to  sight,  interesting  as  are  the  phenomena  which  have  beeu  * 
covered  in  connection  with  it.  At  one  time  it  was  even  Iwlie 
or  hoped,  at  least,  that  the  murderer's  face  might  be  found  is 
the  retina,  aa  the  window  with  its  panes  and  saahes  were  f 
on  the  retina  of  the  rabbit  beheaded  immediately  after  it 
been  exposed  to  the  light  of  mid-day. 

The  cornea,  the  aqueous,  and  the  vitreous  humor  with 
cryfetalline  lens,,  togethi^r  form  a  compound  convex  lens,  t' 
fracting  surfaces  of  the  eye.    The  action  of  convex  lenseB 
side  of  tbe  eye,  finds  its  exact  counterpart  in  what  go«fi  on 
the  refractive  surfaces  of  the  eye. 

As  is  well  known,  lensea  have  the  power  of  causing  the 
of  light  which  pass  through  them  to  converge  to  a  point,  cff 


Fia.  3fi.— Li,  The  lens;  A.  object:  aa,      nyt  of  Ught  from  tiro  point*  of  oblect:  B.  tioafB. 

come  to  a  /oc?«,  as  it  is  called.    It  ia  on  this  accoimt  that  thi? 
are  able  to  form  images  of  objects.    Place  a  lighted  candlfl 
few  feet  from  a  white  wall,  and  hold  a  strong  convex  lens  (Cl 
of  three  or  four  inches  focus)  vertically,  in  a  direct  line  with  fil 
ilame  and  between  it  and  the  wall.    Then  move  the  lens  hflfi 
ward  and  forward  in  a  line  with  the  ilame,  and  a  j>oint  will  I 
found  whei*e  a  dit^tinct  image  of  the  flame  will  be  fonntnl  upfl 
the  walh    An  image  can  l»e  formed  of  any  luminous  object  i 
the  same  way.    The  image  will  be  found  to  be  smaller  than  ^ 
object,  and  upside  down.    The  image  is  formed  becaui^e  the  rat! 
of  light  coining  from  every  point  of  the  object  are  made  to  wnitfl 
in  corresjx>nding  points  behind  the  lens,  by  passing  through  thi 
latter.    Tbe  image  is  inverted  because  the  rays,  in  passto 
tbrough  the  lens,  cross  each  other— that  is,  those  coming  frm 
the  top  of  the  object  go  to  the  bottom  of  the  image^  etc.  ( Fig.  :i5) 
The  raya  of  light  which  enter  the  eye  from  external  objecl 
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are  converged  by  its  compound  lens  in  exactly  the  same  manner. 
All  that  is  required  to  produce  a  clear  image  on  the  screen  (or 
retina)  at  the  back  of  the  eye,  is  to  have  the  proper  relative  dis- 
tances between  the  object,  the  lens,  and  the  retina,  just  as  in 
the  case  of  the  candle,  the  glass  lens,  and  the  wall.  In  the  nor- 
mal eye  these  conditions  are  fulfiUed  in  the  act  of  vision.  By 
laying  bare  the  retina  in  animals,  experimenters  have  seen  the 
inverted  images  of  external  objects  formed  there. 

Returning  to  the  experiment  with  the  candle :  as  soon  as  the 
image  on  the  wall  is  distinct,  fix  the  lens  in  its  position.  Then, 
if  the  candle-fiame  is  moved — if,  for  instance,  it  is  carried  nearer 
to  the  lens — the  image  on  the  wall  will  immediately  become 
blurred.  To  get  a  distinct  image  again  under  these  new  condi- 
tions, the  lens  must  be  moved  to  another  point,  or  must  be  re- 
placed by  one  of  different  power.  In  the  camera  obscura  the 
lens  can  be  moved  back  and  forth,  so  as  to  form  a  clear  image, 
whatever  the  distance  of  the  object.  In  the  eye,  however,  the 
distance  between  the  lens  and  the  retina  (the  retina  here  repre- 
senting the  white  wall  in  the  experiment)  may  be  said  to  be 
unalterable.  Hence,  as  the  eye  is  required  to  see  objects  at  all 
distances,  it  must  possess  the  faculty  of  changing  the  strength 
of  its  lens  accordingly.  Without  this  faculty,  the  image  on  the 
retina  could  be  distinct  only  within  very  narrow  limits.  This 
power  in  the  eye  is  that  of  adjustment  or  of  accommodation. 
It  is  required  chiefly  for  vision  of  objects  at  short  distances.  As 
soon  as  objects  are  brought  near  to  the  eye,  the  rays  of  light 


c 
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Tta.  SS.— «,  Oornea;  L,  lens;  R,  retfau;  RR,  nyg  of  UghL 

from  them  become  more  divergent,  so  that  they  cannot  be 
brought  to  a  focus  by  the  lens  so  quickly. 

Fig.  36  represents  two  rays  of  light  entering  the  eye  from  a 
given  point  of  a  distant  object.'  It  will  be  seen  that  they  are 
united  in  a  point  exactly  on  the  retina. 

'  Id  the  ideal  eye  the  distance  between  the  lene  and  the  retiua  is  such  tiiat  rays 
of  light,  which  are  parallel  when  they  enter  the  eye,  are  exactly  focused  in  the 


ANATOMY  AND  PHYSIOLOGY. 


Fig.  37  represents  two  rays  coming  from  a  point  of  a  near 
object.  It  will  be  seen  that  they  are  more  divergent.  Hence, 
they  cannot  be  brought  to  a  focus  so  quickly.  If  not  interrupted 
in  their  course,  they  would  be  united  in  a  point  behind  the  retina. 


as  shown  in  the  figure.    In  order  to  unite  these  rays  on  the  ^ 
retina*  the  lens  must  become  thicker— that  is,  its  converging 
jiower  must  be  increased.    This  is  actually  done  through  tbe^ 
faculty  of  accomuiodat iotif  and  this  is  what  that  terra  means.  ] 
The  change  is  shown  in  the  figure  by  the  dotted  Hues,  The) 
nearer  the  object,  the  more  divergent  the  rays  from  it,  and  the 
thicker  must  the  lens  become  to  keep  the  focus  in  the  retina.  , 
As  the  object  recedes  from  the  eye,  the  lena  must  become  weaker  ^ 
again,  which  it  does  by  becoming  flatter — less  "strongly  curved. 
All  these  changes  in  the  lens  are  accomplished  through  the  . 
action  of  the  ciliary  muscle,  which  is  the  muscle  of  accominoda-  j 
tion ;  and  they  take  place  usually  without  any  conscious  effort  | 
on  our  part.    During  the  act  of  accommodation  the  pupil  con-  | 
tracts,  so  that  the  diverging  raya  from  the  near  object  are  al- 1 
lowed  to  pass  onl}'  through  the  central  part  of  the  lens,  and  thus | 
the  image  on  the  retina  is  more  distinct  than  it  would  be  other- 
wise.'   If  one  looks  at  his  own  eye  in  a  mirror,  and  brings  the 
mirror  gradually  nearer  to  his  eye,  he  will  se^  this  contraction 
of  the  pupil  take  place.  I 
In  white  rabbits  and  other  albinos,  Magendie  was  able,  by  re- 1 
moving  the  fat  and  muscles  covering  the  posterior  portion  of  thoJ 

Tetina.    It  is  fannd  that  all  mys  from  distatif^BR  greater  than  twenty  feet,  are  »1 
eliglitly  divergent  that  they  iTi,iy  be  regiirded  as  practically  parallel-    Heoce,  the 
perfect  eye  sees  ob,iects  at  all  such  distances  without  any  use  of  ita  faculty  of 
accnmmwiation.    Thia  form  of  eye  ia  Ulenl  lind  very  rare. 

'  Because  the  Bpherical  alM^rration  of  the  lens  thiia  lessoned.  Tlie  lena  la 
BO  coDBtructed  that  ite  density  decreases  from  the  centre  toward  the  periphery* 
and  this  also  tenda  to  lessen  its  spherical  abermtion.  i 
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m.  to  see  the  image  of  a  flame  upon  the  retina  inverted  and 
diminished/ 

In  describing  the  retina,  it  was  shown  that  the  macula  lutea, 
or  jellow  spot*  was  the  most  sensitive  part  of  it,  both  as  regards 
ligbt  and  color,  and  the  part  always  directed  toward  the  object 
of  eight — the  ceufre  of  direct  visiouy  as  it  is  called.' 

A  single  trial  will  show  that,  in  looking  at  an  object,  only  a 
small  part  of  it  is  seen  distinctly  at  one  time.  The  surrounding 
|«irta  are  seen*  but  they  appear  blurred.  This  is  because  the 
image  of  these  parts  falls  on  portions  outside  of  this  most  sensi- 
tive point — the  macula.  Hold 
the  at-companjing  circle  (Fig. 
11"*)  about  eight  inches  away, 
and  look  at  it  with  one  e3'e, 
the  other  being  closed .  It  will 
be  found  that  the  words  in  the 
centre  and  the  words  in  the 
margin  cannot  be  read  at 
thf  same  in^imtt.  When  the 
words  in  the  centre  can  be  seen 
trith  pe)fect  rharness,  those 
in  the  margin  will  appear 
hhimsd. 

As  a  compensation  for  this 
timitation  of  distinct  vision,  the  eyeballs  can  be  rotated  by  their 
muselea  in  every  direction,  so  as  to  command  a  very  extensive 
field  of  view.  These  movements  are  so  rapid  and  so  habitual, 
that  most  persons  are  not  aware  of  the  limitation  named.  Im- 
pressions on  the  retina  have  a  certain  duration,,  which  is  esti- 
mated to  be  about  one-third  of  a  second.  Many  familiar  experi- 
ments illustrate  this  fact.  A  lighted  torch,  revolved  rapidly 
before  the  eye,  gives  the  impression  of  a  continuous  circle  of 
fire.  In  a  rapidly  revolving  wheel,  the  spokes  cannot  be  distin- 
guiahed  from  each  other. 


*Ptint.  from  Magendie,  '^Phyuiology  of  Man,"  vol.  v..  1874,  p.  89. 
'An  imagiDATy  straight  line,  draws  through  the  refractive  cuntre  of  the  eye, 
tliH  y^-tlow  spot  to  the  [wint  looketl  at,  is  called  the  I'hnai  Hiif,  or  the 
final  ajtis.    It  does  not  coincide  with  tli«  optic  axis,  and  must  not  be  con- 
tcmd^  with  it.. 
8 


The  color  of  light  is  considered  to  be  analogous  to  the  pitch 
of  sound,  Ab  the  latter  is  detennined  by  the  number  of  vibra- 
tions  of  the  atmosphere  which  strike  the  ear  in  a  second,  so  the 
former  depends  on  the  number  of  waves  of  ether  which  strike 
the  retina  in  a  second.  The  lowest  note  of  an  ordinary  musical 
scale  has  sixteen  vibrations  per  second;  the  highest  has  2D,000 
per  second.  The  number  of  ether-waves  which  strike  the  retina 
in  a  second^  to  prodvice  the  sensation  of  red  (which  lies  at  the 
bottom,  so  to  speak,  of  our  color-scale),  is  estimated  at  474,431*,- 
680,000,000.  The  number  required  to  cause  the  sensation  of 
violet,  which  lies  at  the  other  extreme  of  our  color-perception, 
is  estimated  at  699,000,000,000,000  per  second! 

The  two  e3'e8  move  in  harmony  with  each  other  in  such  a 
way,  that  the  macula  lutea  of  each  retina  is  always  directed  to 
the  point  looked  at— that  is,  the  two  visual  lines  meet  in  that 
point.  An  idea  of  these  movements,  may  be  gained  by  watch- 
ing another  look  at  an  object  as  it  is  approximate*]  to  the  eyes. 
Aa  the  object  is  brought  nearer,  the  eyes  are  turned  in  toward 
each  other  (or  cont'erged)  more  and  more,  so  as  to  keep  the  two 
visual  lines  always  directed  to  the  point  looked  at,  and  thereby 
to  cause  an  image  always  to  fall  on  each  macula- 
It  thus  appears  that  in  ordinary  vision  with  both  eyes^  there 
is  an  inverted  image  of  the  object  formed  at  the  macula  lutaa 
of  each  retina.  By  means  of  the  optic  nerves,  the  impressions 
which  these  two  inverted  images  make  upon  the  retinae  are  con- 
veyed to  the  brain,  and  thence  results  a  visual  jierception,  the 
object  appearing  to  us  shtgh  and  erect. 

If  one  of  the  eyes  is  turned  so  that  its  macula  lutea  is  not 
directed  to  the  same  jKiint  aa  that  of  the  other  eye,  the  two 
retinal  images  will  not  be  united  as  usual,  and  the  object  will 
appear  doubled.  This  doul>le  vision  can  very  easily  be  caused 
if,  when  looking  at  an  object  with  both  eyes,  one  of  the  eyes  is 
made  to  deviate  a  little  from  its  proper  position  by  pressing 
against  it  with  the  finger— as  by  puahijig  it  upward  by  pressure 
through  the  lower  lid. 

The  phenomenon  of  single,  erect  vision  from  the  two  inverted 
retinal  images  has  iKX'asitmed  much  discussion.  Scientists  have 
given  explanations  of  it  which  seem  plausible  enougli.  but  it  can 
be  hardly  said  that  the  matter  is  thoroughly  understood.  In 
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speaking  of  the  perceptioD  of  hnages  on  the  retina,  it  must  be 
ivmembered  that  there  is  no  proof  that  the  mind  takes  cogni- 
zance of  them  (IS  such.  We  can  only  say  that  vision  is  the  re- 
suit  of  an  irritation  of  the  nerves  of  the  special  sense  of  sight, 
as  hearing,  smell,  and  so  forth,  are  due  to  irritations  of  other 
special  nerves.  Whatever  we  may  know  of  the  formation  of 
images  on  the  retina,  and  of  the  changes  which  they  excite 
there,  the  perception  of  these  impressions  by  the  brain  must  still 


Vte.  S. — ^DuDRAM  np  TBX  F^TEft      fGEN  moit  ABOTE.  Bbonritig  tbe  muscular  apparaCuii  by 
motuiH  i}(  wUlnlj  tht<3'  tire  liirt^Tted  t«wivnd  Uu'  aaiiit?  objtvt. 


fleem  mysterioUB  to  us.  Draper  believed  that  the  con-ection  of 
the  inverted  images  was  made  in  the  macula.'  On  this  subject 
HeimhoUz  says:'  "Our  natural  consciousness  is  completely  ig- 
Borant  even  of  the  existence  of  the  retina  and  of  the  formation 
of  images;  how  should  it  know  anything  of  the  position  of 
images  formed  upon  it?" 

It  is  a  curious  fact  that  sensations  of  light  and  of  luminous 
objects  can  be  excited  where  no  light  entei's  the  eye,  as  by  blows 
iOpnn  the  eye,  and  by  certain  irritations  in  eyes  which  are  totally 
kind,  n  l(Xiking  at  an  object  near  enough  to  require  conver- 
gence of  the  eyes,  the  image  of  each  eye  differs  considerably 

•icw.  Cit..  p.  am.  •"Optiq«ePhyBiologique,"P*ria,  1867,  p.  77L 
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from  that  of  iis  fellow.    This  can  be  readily  seen  by  looking 
at  a  near  object,  and  covering  each  eye  alternately.    The  right  i 
eye  will  see  more  of  the  right  aide  of  the  ohjeet,  and  the  left  eye 
more  of  the  left  aide.    It  is  the  combination  of  these  two  dif- 
ferent impreasione  that  gives  ns  our  ideas  of  solidity  and  depth  \ 
— what  is  called  the  stereoscopic  effect.     Otherwise,  object»j' 
would  appear  unduly  flat  to  us.    The  muscular  efforts  required' 
to  direct  both  visual  lines  toward  an  object,  and  to  see  it! 
distinctly,  are  the  chief  factors  from  which  we  unconsciously! 
estimate  the  distance  of  an  object.    This  is  largely  a  matter  of.| 
education  and  experience.    If  only  one  eye  is  used,  it  will  be 
found  much  more  diflScult  to  judge  of  distance  correctly.  The 
average  human  eye,  that  is  to  say,  the  eyes  of  the  most  of  the 
human  race,  has  many  deviations  from  a  perfectly  constructed 
optical  instrument.    But,  as  thus  founds  it  is  well  adapted  | 
for  vision,  and  is  even,  although  not  an  ideal  apparatus,  one  of  ! 
the  most  wonderful  and  beautiful  parts  of  the  human  organism.  I 
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THE  RELATIVE  FREQUENCY  OF  DIFFERENT  DIS- 
EASES OF  THE  EYE,  METHODS  OF  EXAM- 
INATION. THERAPEUTICS  AND 
SURGERY  OF  THE  EYE. 
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FVequCT<7  ctf  the  Various  Affections  of  the  Eye. — ^Table  prepared 
Private  Practice.— Table  from  American  Ophthalmic  CUnica.— Cobn's 
I.— A  Combinatioii  of  lliem. 

VE  thought  that  an  instructive  chapter  might  he  found 
ries  of  tahles,  illustrating  the  frequency  of  the  various 
of  the  eye.  I  have,  therefore,  caused  to  be  compiled 
e  records  of  my  private  practice,  and  from  the  reports  of 
ophthalmic  institutions,  the  following  tables: 

I. 

e  showing  the  various  forms  of  disease  of  the  eye  as  seen 
observed  in  various  ophthalmic  institutions: 


im  f  Untratliiff  the  ComparstiTO  Occoirexioe  of  the  Principal  Alhctloiu  of  the  Kye. 


....184,1M 

....ias.987 
ac- 

L...  87,870 
....  U.400 

...  aome 

....  9S.M1 
•es  Sa,018 

....  iifia 

>. . .  14,878 
uod 

....  12,515 
ftnd 

....  8,411 
....  8,188 
....  8;80 
....  a.7a 

...  £,870 
....  1.147 

...  608,008 


..  . 

[TMde  oonatnieted  on  a  ratio  otftpar  oeot  to  eadi  ordinate.] 


Peb 

CXKT. 

aojnoo 

906868 

14.4589 
0.1101 
4.9087 
41186 
8.7]tt 
8.5085 

s.4ice 

8.0588 

1.5478 
1.8458 
0.4707 
0.4477 

aasoe 

0.1886 
100.00 
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The  cases  for  the  above  table  were  treated  in  the  foUo" 
institutions,  as  shown  by  their  annual  rejx^rta: 

New  York  Bye  and  Ear  Inftrmary  (23  yearej.. ,   234,n 

Manhattan  Eye  aud  Ear  Hospital  (S3  years)  ,   HMl 

New  York  Ophthalmic  and  Aural  Institute  (10  yeara)  .  .   

Ma«eachusettB  Charitable  Eye  and  Ear  Infirmary  <10  yeare)  

Brooklyn  Eye  and  Ear  Inflrfnary  (23  years).   

PreBbyterian  Eye,  Ear  and  Throat  Charitable  Hospital  (Bait.)  (IS  yw.  |.  SS, 

Illinois  Charitable  Eye  and  Ear  Inftrmary  (S  yeara)*   9^ 

Maine  Eye  and  Ear  Infirmary   *  ,  


Comparing  this  table  based  on  608,009  cases,  oollect<^<i 
eight  institutions  in  the  United  States  from  ISVO  till  18it3| 
the  table'  of  Cohn  based  on  nearly  300,000  (2W7,326)  cases, 
lected  from  67  European  institutions  from  1863  to  1S75,  ttii 
almost  exact  coincidence  of  the  results  is  remarkable. 

AuTHOh'a  Tablk.        Cohs's  Tabu. 

Per  Cent.  Fer  CeaL 

ConjanctlTft   30.S9D0   Vk 

Coruea,    30.8866   31. 

Refraction  and  aooommodation.   HATi22  ,   19. 

Lids    Q.1101   9. 

UnclaBsifled   4.9697   ,   LM 

Lens   4.U85   fl. 

Muscles  and  nerves....   3.719S  

Irie..   . ,  ) 

Choroid  and  ciliary  body  I  5.1403   7. 

GHaucoma  J 

Lachrymal  apparatus   2,4108   S. 

Optic  nerve,  retina  

Amblyopia  , , . , .   , , 

Globe     1.3458    8. 

Sclera    0.4477    W 

Vitreoufl  ,   0  3898  .,   W 

Orbit   0.1886   0.1 


3.5300 


100.  oo 


•10O.W 


It  will  be  noticed  from  this  comparison,  that  in  .diseases 
the  conjunctiva,  cornea,  lids,  muscles  and  nerves,  lachryuaal 
paratua,  sclera,  vitreous,  and  orbit,  the  difference  iji  each 
stance  is  less  than  one-half  of  one  per  cent.    The  relative  hi 
per  cent  of  refractive  and  accommodative  C-ases  in  thfi  Amtn*. 

'  Eulenburg'a  "  Real-Encyclopfldie  der  Qesammten  Heilkimde 8.  Art-Wa. 
p.  313. 
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m  table  (H*-1522  per  cent)  as  compared  to  the  European  table 
(13  per  cent)  is  significant  in  showing  that  we  in  America  have 
a  iiigher  per  cent  of  such  cases,  or  that  we  by  more  thorough 
examination  of  the  refractive  condition  of  the  eye,  find  a  greater 
namber  of  such  cases.  If  this  table  had  been  taken  from  cases 
treated  in  the  last  four  or  five  years  in  the  American  institutions 
the  difference  would  have  been  greater  still.  To  illustrate :  in 
the  year  ISTO,  the  New  York  Eye  and  Ear  Infirmary  treated 
within  its  walls  7,387  eye  patients,  186  of  which  were  cases  of 
refraction,  or  2. 5  i)ercent.  For  the  year  1892,  there  were  treated 
in  this  same  institution  15, 38 1  eye  patients,  2^  1 2  5  of  which  were 
errors  of  refraction,  13,S  percent,  the  relative  increase  of  re^ 
fractive  cases  lieing  more  than  five-fold.  And  for  the  year  18^3 
at  the  Manhattan  Eye  and  Ear  Hospital,  the  per  cent  of  re- 
fmctive  cases  was  much  greater  than  that  at  the  Infirmarj^: 
R,28B  eye  patients  were  treated,  2,fll0  of  which  were  refractive 
cases,  or  31,3  per  cent.  No  doubt  the  per  cent  of  refractive 
cases  has  increased  relatively  in  the  European  institutions,  but 
nothing  like  so  great,  I  suspect,  as  in  America,  where  we  now 
pay  so  much  attention  to  errors  of  refraction  and  accommo- 
dation. School-teachers,  dressmakers,  seamstresses,  milliners, 
t)'pe-writers,  and  clerks,  who  are  unable  to  pay  a  fee  for  medi- 
cal advice,  form  a  very  large  proportion  of  those  coming  to  the 
New  York  ophthalmic  institutions  for  advice  about  glasses. 
Tliey  are  extremely  critical,  not  only  about  seeing  well,  but 
they  wish  to  see  the  best  iJossible. 

A  later  table  from  Euro]>ean  sources  would  be  interesting  for 
(Comparison,  but  we  have  not  the  means  of  furnishing  it  at  this 
lime.  By  combining  the  table  given  here  and  that  of  Cohn, 
making  a  grand  total  of  almost  a  million  (905,328)  cases,  the 
table  illustrating  the  relative  frequency  of  the  different  affec- 
tions of  the  eye  is  as  given  on  the  preceding  page.   

The  value  of  such  a  series  of  tables  as  this  is  modified  by 
many  circumstances  tlxat  will  be  at  once  evident  to  the  reader. 
Tliey  do  not  actually  show  the  exact  proportion  of  certain  con- 
ditions, in  the  entire  community,  for  an  illiterate  |>erson,  hav- 
ing no  need  of  close  work  with  his  eyes,  will  not  consult  ain 
oculist  on  account  of  an  error  of  refraction*,  nor  will  he  even 
cxnne  to  an  eye  clinic  on  account  of  his  sight,  unHl  it  is  so  much 
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DMisratn  illuMrftUng'  the  ComparaCivf^  Occurrence  ot  tbe  PriDcipal  Aff«ctl4D(i  ot  ttk*  Vy^- 


Caseb. 
ConjuuctlTA  . . . . 


Com™.  

R^ifrBiitlon  and  acoom- 
iuod&t40D  

Uda  

IriB^  choroid  ud  clllu? 
body  

LeM  

TEetlna,  cpUc  nc^rve  aod 

tLmblyopia  

Miucles  and  narvee  — 

Unclawitled   

LMChTyxDa\  apparatUB.  . 

Qlebe  

TJtreouH  

Belen  

Orfalt.  


Pu 

CCMI. 

5. 

3,. 
3. 

J, 

i. 
1.1 

0 

0. 


1KB,SSS 


[Tftblfj  «»TiBlructed  on  a  ratio  of  3  per  cent  tn  each  nrdlnate.] 


DlapTim  llluMtratin^r  the  HeUtWe  Frequency  of  ihtt  DiJTBrBnt  Aflecifona  of  the  Eye  [fYiTftte  PriWtit,v]. 

Pn 


CommodRtion .  ..  8,M3 
Conjunctiva  1,099 


luk. 
UdB.. 

I^ttna. 


EF76 


caiftry  body  mod 
choroid   970 


lAchrymid  app  

Iris  


ai9 

S18 


Globe   106 


VftreouB, 


acteroMc   £1 

UDdaodflfld  ......  7 

Orbit   & 


{Tmble  cottstnictn]  on  n  ntSo  af  4  per  cent  to  each  ordEaUe.] 
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impaired  that  he  can  no  longer  earn  his  living  or  get  about. 
On  the  contrary,  intelligent  and  educated  persons,  in  exact- 
ing occupations,  or  who  are  close  observers,  will  come  at  the 
first  Dotice  of  even  a  slight  defect.  But  the  tables,  at  least,  give 
an  idea  of  the  great  importance  of  a  good  understanding  of  errors 
of  refraction  and  accommodation,  since  such  a  vast  number  of 
persons  seek  relief  on  account  of  them .  Then  again  practitioners 
in  the  smaller  cities  and  towns,  where  the  general  practitioners 
sometimes  decline  to  treat  even  the  most  common  and  simple 
inflammatory  affections,  will  see  a  larger  proportion  of  inflam- 
matory cases.  In  New  York  City,  a  large  proportion  of  general 
practitioners  treat  such  cases  in  private  practice.  Other  circum- 
stances might  be  mentioned,  which  would  show  that  I  make  no 
daim  to  exact  proportions  of  the  frequency  of  diseases  of  the 
eye,  by  these  tables,  yet  I  think  they  have  a  distiuctive  value, 
which  will  cause  them  to  be  appreciated  by  my  readers. 

The  effect  of  the  civilization  of  the  latter  half  of  the  nine- 
teenth c^tury  upon  the  human  eye  is  graphically  portrayed 
in  the  percentage  of  cases  for  which  glasses  are  prescribed. 
The  inventions  of  the  ophthalmoscope  and  the  ophthalmometer, 
here  celebrate  their  triumph. 


CHAPTER  YIL 


THE  EXAMINATION  OF  THE  EYE, 

Exactness  with  wliich  the  Hutn^  Eje  may  be  ExamiDed. — The  EyeUdaCflte; 
Mobility,  Thiuknpss.— Method  of  Everting  the  Upper  Lid. — E^minattoad 
the  Lachrymal  Sac  and  the  Puneta. — Artificial  lUuminatitm.—Obitiimi  tUn- 
niination,- — Elevators. — Teats  for  Viaion. — Jaeger's  Test  Types.— tindlMi 
Test  Tj-pes. —Some  Patienta  Obliged  to  Leam  to  See. — JavaVa  Optomel^-t - 
Testa  of  the  Light  Sense, — The  OpbthaLmoecope.— History  of  ite  Inveotioii. 
—Method  of  Uae.— Principle  upon  which  its  Uee  Depeods. — The  Dirrt 
MettifHl.- The  Inverted  Method.— The  Picture  Seen. — Examination  of  Af 
Refraction. 

The  human  eye,  in  a  state  of  health  or  disease,  mav  ^^e  tx- 
amined  as  to  its  conditiou,  with  more  exactness,  and  i  tainiy 
than  any  other  organ  of  the  body,  except,  possibly,  the  skin 
The  eyelids  and  their  lining,  the  conjunctiva,  the  cornea,  tbfi 
sclera,  the  iris,  and  the  pupil  have  always  been  easily  examined 
by  the  unassisted  eye.  By  the  use  of  strong  light  and  b  nuig' 
nifying  glass,  these  parts  could  be  still  more  closely  studied 
But  until  the  invention  of  the  ophthalmoscope,  the  &pac«  behiirf 
the  pupil  remained  almost  entirely  concealed.  It  is  true  tM 
marked  changes  in  the  crystalline  lens  could  be  detected  l)efaw 
thist  but  when  illuminated  by  the  ophthalmoscopic  niirrop, 
pupil,  the  retina,  the  choroid,  the  vitreous  humor,  and  the 
talline  lens,  became  as  open  to  exact  study  as  the  common  integ- 
ument. The  trained  observer  has  means  now  at  his  rommatid, 
that  enable  him  to  thoroughly  examine  the  human  eye,  and  to 
leave  comparatively  little  of  the  morbid  changes,  or  normal  ap* 
pearances  of  its  structure,  a  matter  of  conjecture  or  inference. 
I  shall  endeavor  in  this  chapter  to  show  the  steps  in  such  as 
examination,  as  practised  at  the  present  day. 


THE  LIDS. 


These  should  be  carefully  looked  at,  unless  it  is  obvious,  »t 
the  first  glance,  that  there  is  no  change  in  them  fitjm  the  noT' 


THE  LIPS. 


Eoal  condition.  The  color^  mobilit^s  thickness,  as  compared  with 
healthy  lids,  should  be  noted.  The  condition  of  the  eyelashes, 
whether  or  not  they  are  present  in  full  number,  whether  there 
is  any  secretion  at  their  roots,  should  be  observed.  Then  also 
the  mouths  of  the  Meibomian  glands^  at  the  edge  of  the  lids,  in 
the  60-called  i<irsal  cartiktget^iy  should  be  examined.  Having' 
made  this  general  survey  with  the  aid  of  magnifying  glasses,  if 
the  observer  be  presbyopic  and  not  myopic,  the  upper  lid  should 
be  turned  over  and  examined.  This  latter  is  a  little  manipula- 
tion which  may  cause  the  beginner  in  the  treatment  of  diseases 
of  the  eye,  not  a  little  trouble.  It  will  be  well  for  him,  in  the 
very  outset  of  his  studies,  to  practise  this  method  of  esamina- 
tioa  until  be  is  very  familiar  with  it,  and  is  able  at  once  to 
turn  over  the  lid,  and  carefully  examine  the  mucous  membrane 
with  which  it  is  lined. 

The  inner  surface  of  the  lower  lid  is  easily  exposed,  by  pulling 
the  skin  of  the  lid  downward  with  the  tip  of  one  finger,  while 
the  patient  rolls  the  eye  upward.    To  evert  the  itpper  Udy  the 
patient  must  direct  his  eyes— not  his  head — downward;  the  sur- 
geoQ  then  grasps  the  central  eyelashes  between  the  thumb  and 
finger  of  the  left  hand,  and  pulls  the  lid  a  little  downward  and 
away  from  the  globe;  he  then  placea  the  tip  of  the  thumb  of  the 
right  hand  upon  the  skin  of  the  lid,  well  back  from  its  edge, 
30  as  to  be  beymd  the  upper  limit  of  the  tarsal  cartilage.  He 
then  presses  a  little  downward,  with  the  thumb  of  the  right 
haad,  and  turns  the  edge  of  the  lid  upward  by  means  of  the 
Ittahes  held  with  the  left  hand.    The  thumb  of  the  right  hand 
may  then  be  removed,  and  the  Ud  held  in  its  everted  position  by 
the  left  hand,  while  it  is  examined,  or  while  the  applications  are 
being  made  to  it.    After  a  little  practice,  it  will  be  found  easy 
to  evert  the  upper  lid  in  this  way.    Sometimes  it  will  be  found 
easier  to  turn  it  over  a  probe  or  pencil,  than  over  the  thumb. 
In  small  children,  where  the  lids  are  swollen  and  congested  by 
(Tying  or  other  causes,  simply  separating  them  with  the  thumb 
and  finger  of  one  hand  will  often  cause  their  inner  surfaces  to 
be  well  everted  and  exposed.    The  next  step  will  be  to  examine 
the  lachrymal  sac  and  the  puncta.    Pressure  up<in  the  former, 
and  minute  observation  of  the  latter,  will  be  sufficient  for  this 
purpose.     In  a  normal  condition,  no  mucus  or  tears  will  come 
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out  of  the  p-unctum,  even  when  the  thumb  is  fimily  pressed  nj 
the  lachrymal  sac. 

The  lids,  conjunctiva,  and  lachrymal  passages  baling  beaj 
thoroughly  looked  at,  the  cornea  should  next  engage  the  at 
tion  of  the  observer.  This  ia  an  important  and  sometimes  diffi-| 
cult  part  of  the  examination.  Ordinary  daylight,  even  wlua 
the  examiner's  eyes  are  young  and  sound,  ia  not  always  salfi- 
cient  to  determine  whether  or  not  there  is  any  impainoeDt  «i( 
the  transparency  of  this  homogeneous  structure.  Unles.^  arti' 
ficial  light  ia  used,  minute  opacities  or  foreign  bodiea  rnayes- j 
cape  observation.    The  best  source  of  artificial  illumination  is  | 


Fig.  40.— OBLiqita  iLLrHtnjk-noii. 

electric  light.    This  is  the  whitest  and  least  trying  to  the  ev* 
of  all  artificial  light.    An  incandescent  electric  Inmp  of 
strength  of  sixteen  candles  is   sufficient  ilhiminatioii. 
glass  of  the  lamp  should  lie  what  is  terme<l  ground  ghiss. 

Next  in  onler  of  oxcollence  to  electric  light,  is  gas-  light  in  J 
Argand  burner,  or  the  light  of  a  good  oil  lamp.    In  a  case 


OBLIQUR  ILLITMTNATIOK. 


IS 


emergency,  a  candle  becomes  a  good  source  of  illumination,  and 
when  used  in  the  lump  here  pictured,  even  an  excellent  one. 

This  lamp  has  raauy  advantages,  in  its  cheapness,  portability, 
and  efficiency.    Dr.  Loring's  bead  mirror 
and  lens,  are  very  useful,  when  no  assistant 
is  at  hand,  in  removing  foreign  bodies,  and 
cauterizing  ulcere  of  the  cornea, 

OBLIQUE  ILLUMINATION. 

Oblique  illumination  ia  very  important 
for  examining  tlie  cornea,  anterior  chamber, 
iris,  pupiL  lens,  and  even  the  most  anterior 
part  of  the  vitreous,  showing  minut-e  details 
which  escape  the  naked  eye.  To  produce  it, 
daylight^  electric,  gaa  or  lamp  light  are  fo- 
cused upon  the  eye,  with  a  2i-jnch  (say,  16 
diopters)  convex  lens.  If  a  lamp  is  used  it 
should  be  to  one  side,  and  somewhat  in  front 
of  the  eye  examined,  on  a  level  with  it,  and 
about  two  feet  off.  The  observer's  eye  should 
be  in  the  path  of  the  reflected  rays.  By 
muviug  the  lens,  the  cone  of  light  may  be  made  tn  traverse  all 
parts  of  the  cornea.    The  appearances  can  be  magnified  by  look- 


Fto.  4].— IjkMiLits  CoM- 


ing  throcigii  another  strong  convex  lens,  held  directly  in  front 
of  the  examined  eye.    The  cornea  having  been  examined,  aud 
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"With  it  the  iris,  having  noted  any  loss  of  transparenc}"  in  tbe 
former,  any  chringes  in  the  color,  or  impairmt^nt  of  tbe  mobility 
of  the  iris,  we  are  ready  for  an  examination  of  the  interior  of  ibe 
eye. 

In  tbe  case  of  young  children  or  infants  with  any  affectiod 
of  the  conjunctiva  or  cornea,  producing  photophul)ia,  oi"  evenii 
adults,  or  when  there  is  very  gi-eat  ewelling  of  the  lids,  it  inaj 
often  become  necessary  to  use  an  instrument  called  an  eli^vatnr, 
for  the  purpose  of  opening  the  eye.  Young  children  bIiouW  He 
carefully  held  on  tbe  lap  of  the  attendant,  by  the  feet,  while  Ibe 
head  ia  between  the  knees  of  the  surgeon.    The  greatest  can 
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should  be  taken  in  the  placing  of  the  elevator  under  the  upper 
lid,  for,  if  the  cornea  be  ulcerated  and  undue  pressure  be  excited, 
it  may  be  ruptured  and  the  lens  evacuated. 

It  goes  without  saying  that  in  quite  a  proportion  of  cases, 
usually  those  of  an  external  inflammatory  nature,  such,  for  ex- 
ample, as  acute  conjunctivitis^  foreign  Ixidies  on  the  cornea, 
ulcers  of  the  cornea,  of  the  lids,  and  so  forth,  the  examination 
may  end  here. 
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Bat  in  the  majority  of  patients,  it  will  be  important  to  ex- 
amine the  visual  power,  and  this  is  properly  the  next  step. 
It  is  very  fonTenient,  if  the  eorisulting-room  be  so  situated 
that  a  space  of  twenty  feet  can  be  secured  for  an  examina- 
tiun  of  the  visual  power.  It  is  also  important  to  secure  a  uni- 
form degree  of  illumination.  Tlie  bitter  can  only  be  had  by 
ftftificial  light,  for  in  many  climates  the  occurrence  of  cloudy 
sod  rainy  days  so  chauges  tbe  illumination,  that  the  tests  are 
unreliable.  On  the  other  hand,  the  practitioner  may  be  warned 
a^'aiiist  too  gve^t  detail  in  all  this.  What  is  to  be  found 
oat  is  the  patient*s  average  vision^  under  ordinary  couditiona, 
^  compared  with  the  average  vision  of  ordinary  people. 
Whether  a  person  sees  fj+  or  '  is  not  usually  an  important 
matter  with  goo<l  vision.  But  it  is  an  important  inquiry^  as  to 
whether  his  %nsion  is  f  J  or  }J  for  example.  It  is  well  for  the 
young  practitioner,  in  the  first  yeai-s  of  his  practice,  to  be  very 
panctilious  in  every  tletail^  until  finally  his  faithful  routine  will 
dwlop  a  knack,  or  aptitude,  that  will  enable  him  to  come  to 
wrrect  conclusions  without  all  the  somewhat  toilsome  proced- 
uree  neoeasary  to  an  exhaustive  examination.  The  close  observ- 
ing traveller  will  forget  much  that  he  sees,  but  his  minute  ob- 
BPTvations  will  have  the  effect  of  giving  him,  when  all  else  has 
Jaeger's  TeEt-Typea. 


No.  1. 

m*,  #t  to  mmtm^  n'-.J  It*  pr-^intil  Ihm  |b<  t^fmtwim  ud  r^ul  la  «Bub  Ul  Mww  Bf  ■■till,  IM  al  ■l.larr'l  DiMl  MIHil 

k  t  I  n     1  urn  |b  ayiBiBH  ol  B^kbBil  r.^nlm  ihlE  ikrf  .hlilU  drrlu*  Iba  iMMMrm  wblch  Itm  Is  Ika  Hpuitms 

WiM  Ow.  Mita  M  «■  Hlf'^tUnt-Lk*!  iLI  mil  ui  'rfiml  maai:  Ifeil   1^  air  taimu^  ^  Uim\i  Crqist  or^Li  Ib>i.i.hMb 


No.  a. 


l»  IHOM  M  wmh  h«<«.«»  h>  th*«n  •iH-ll  win  mnil  llkilr  to  tWtrt  thair  uMt  and  bappinaH.  Pndanra^  Indvm],  vlll  itlcUbi 
tm^tmm^  ila  tf  M>**H—j  ah-ali  md  fc>  rhane^  fur  llrlit  IHnil*Tii  faiLM* ;  an-l.  uwrdlBnlr,  all  axp<ri*Dc>  halb  abowi 
"II  — Ill  II  I  "11  I  "  aaSM-.  wkll*  •tllaara  MffarabK  than  rlph*  tbtmMl'M  bjr  ■bnlliMnv  Ih*  fL^nu  1^ 'whlrh  ihtj  an 
"mti^mA.    tmi  wtwtt  t  «*«la       a><«Ma  <in-l  uiarpalH-ii-,  i>i(rloliic  loTirLvblj  lh#  (UTw  0>)J«rl,  •rlo'-n  «  ■■■•'r"  la  ™ltf»  Uhsiq 

1^  Jailafc  .  II  totWrfivhl,  It  «•  kh.lt  4i*Li<,      Lhivw  -irfhch  KT.oBmm»'>L  hnd  to  ftmlAf  n^m  foir.la  fur  h^qn  twar. 

*m%  ka*  'ban  ilu  {lailMil  MlTmbr*  ol  Ibm  rdmlaa,  aad  aiirh  la  n  'w  thi  atraaillj  nhkb  ToatEi-atna  lb*m  Tn  altar  1it\r  hmtt 

faded  out.  a  thorough  knowledge  of  the  essential  and  general 
cts  of  the  country  thi^ugh  which  he  has  journeyed.  This 

^■By  IS~  m»ant  that  soiue  but  not  all  of  the  letters  of     are  sctiti,  aud 

that  more  than  all  the  letters  of  }^  can  be  made  out. 
9 


principle  holds  good  in  observations  in  the  field  of  medicine  and 
surgery. 

There  were  no  accurate  tests  for  Tision  until  tlie  ophthalmo- 
scope was  invented,  but  they  very  soon  followed.  In  1^54 
Edward  Jaeger  in  Vienna  and  Alfred  Smee,  in  London,  pub- 
lished a  set  of  test  letters.  These  consisted  of  a  series  of  graded 
tyj>e,  ranging  from  the  smallest  that  are  cast,  to  very  large 
letters,  such  as  are  used  in  handbills. 

For  the  jnirpoae  of  deteraiining  near  vision,  the  capacity  to 
read,  to  deteraine  the  near  point  and  so  forth,  these  have  never 
been  superseded.  They  are  of  themselves,  a  great  advance  in  the 
means  of  exactly  detennining  what  a  patient  can  do  with  his 
eyes,  yet  by  their  use  alone  we  cannot  exactly  determine  the 
visual  power.  It  is  a  cardinal  principle  in  the  exanaitiation  of 
the  functions  of  the  eye,  that  the  visual  power  shall  be  deter- 
mined at  a  distance  corresj^onding  to  infinity,  or  the  point  from 
which  the  rays  of  light  entering  the  eye  are  parallel. 

The  normal  visual  angle  was  found  by  the  following  experi- 
ment. Two  black  objects  on  a  white  ground  were  used  as  the 
tests.  It  was  observed  that  they  could  be  seen  as  distinctly 
separate  objects,  when  separated  by  a  space  subtending  an 
angle  of  1'  with  the  eye.  This  limit  is  not  the  lowest  in  all 
cases,  but  sufficiently  so  to  form  a  basis  for  a  scale  on  which  to 
test  visual  acuity.  An  eye  that  has  this  power  or  degree  of  dis- 
crimination, is  said  to  have  full  visual  power.  If,  however, 
the  smallest  angle  be  2',  3',  4',  the  visual  acuity  may  be  expressed 
by  the  fractions  ^,  J,  i. 

Instead  of  feet,  there  are  tables  having  metres,  the  smallest 
letters  being  seen  at  6  metres,  the  others  at  9,  13,  18,  24,  3t>,  and 
60  metres  respectively.  When  a  nK>m  is  tofi  small  to  admit  of  20 
feet,  or  0  metres,  as  a  testing  apace,  an  additional  line  of  letters 
seen  at  15  feet  should  be  added.  I 


Via.  45.— Snellxh's  Ttpcb. 


The  next  step  in  the  examination  of  the  vimial  power  is  due 
to  Dr.  H.  Snellen,  of  Utrecht,  in  Holland,  and  his  methods  are, 
essentially,  now  every  where  followed.    Snellen's  types  were  pub-i 
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lisbed  in  1868.  They  were  founded  upon  the  principle  of  deter- 
mining the  smallest  angle  in  which  the  form  of  a  given  object 
may  be  accurately  seen  at  20  feet  distant.  Snellen's  tests  are 
large  Latin  letters,  inclosed  in  a  quadrangle.  The  height  and 
breadth  of  these  letters  are,  as  far  as  possible,  five  times  that  of 
each  of  the  small  quadrangles  of  which  each  letter  is  formed. 
Thenumbers above  them,  CO.,  C,  LXX.,  LXXX.,  XX.,  indicate 
the  distance  in  Parisian  fe^t  (a  Parisian  foot  equals  324.01  mm.) 
at  which  these  letters  can  be  seen  at  an  angle  of  5°.  The  visual 
power  is  expressed  by  the  formula,  V  equals  the  distance  the 
letters  should  be  seen,  divided  by  the  distance  at  which  they  are 
actually  seen. .  For  example,  if  a  patient  sees  letters  only  20 


Fia.  46.— DuouM  or  Visual  AmLa.  (Berry.) 

feet,  that  are  seen  by  a  subject  with  normal  eyes  100  feet,  the 
vision  of  that  patient  is  If  be  sees  letters  that  should  be 

seen  at  40  feet  at  20  feet  only,  his  vision  is  expressed  by  the 
fraction  V=J^^,  and  so  forth. 

Javal,  of  Paris,  has  a  set  of  letters,  upon  a  porcelain  tablet, 
which  are  reflected  by  a  mirror,  into  which  the  patient  looks. 
Beneath  this  is  an  optometer  which  is  shown  in  front  of  the  eye 
of  the  person  being  examined.  This  method  enables  an  exam- 
iner to  use  a  small  room  with  a  range  of  only  ten  feet,  for  the 
mirror  doubles  the  distance.  I  have  used  the  optometer  of  Javal 
for  the  determination  of  what  glass  is  required,  more  or  less,  for 
flome  years,  but  I  generally  employ  the  correcting  glasses  from 
the  trial  case,  holding  them  in  the  hand.  Tet  the  instrument 
has  many  advantages,  chief  of  which  is  the  ability  to  change 
the  glass  held  before  the  patient's  eye,  with  great  rapidity,  and, 
at  the  same  time,  to  keep  it  steady. 

Some  patients  are  obliged  to  learn  to  see.    In  other  words,  so 
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T  B 

S  li  N 

P  T  E  H 

t  Z  B  □  B 
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Hi  3  E  m  n 


Fm.  jo.— Tbbtb  pon  TRrwB 
WBO  HATS  KOT  I.EAEN'EO 
TO  RXAO. 
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simple  a  thing  as  picking  out  test  letters  requires  practice  (Pom- 
'1  V.  Schweigger^.  A  hasty  examination  of  the  visual  power 
;  d  [uitient,  who  has  never  before  tried  to  read  test  lettei-s, 
may  cause  grave  errors.  Without  any  change  in  the  eyes,  a 
second  examination  of  such  patients  shows,  that  they  have 
learned  to  see  letters  which  they  declared  they  were  unable  to  on 
the  &rst  examination.  Of  course  this  state  of  things  occurs 
chiefly,  if  not  entirely,  among  the  careless  and  stupid,  but  even 
intelligent  and  timid  persons  need  to  tie  proceeded  with  slowly 
and  carefuily,  if  we  wish  to  determine  their  actual  visual  power. 
We  shall  then  be  on  our  guard  lest  slight  improveraentSj  say 
from  to  fj,  or  to  may  not  be  due  entirely  to  practice 
in  a  new  art,  rather  than  to  actual  improvement  in  vision.  The 
oculist  should  be  provided  with  several  cards  with  different  let- 
ters arranged  upon  them,  and  they  should  not  be  left  exjxsed  to 
thegase  of  the  patient,  when  not  occupied  with  tliem,  for  there 
i»  always  a  class  of  patients  ready  to  cheat  themselves,  by  seem- 
ing to  have  more  sight  than  they  really  possess.  School  chil- 
dren have  a  great  facility  for  remembering  letters  that  they 
have  seen  even  but  once.  Even  those  who  are  nearly  blind, 
who  can  perhaps  only  tell  light  from  darkness,  will  sometimes 
dec«*ive  themselves  by  holding  up  their  own  hands  before  their 
eyes,  and  declaring  they  can  see  them,  when  in  reality  they  only 
see  a  band  because  they  know  it  is  there. 


THE  LIGHT  SENSE. 


The  tests  for  the  perception  of  colors  will  be  treated  of  under 
Color  Blindness,  and  in  the 


discnasion  of  toxic  amblyo- 
iria.  There  are  certain  tests 
as  tosharpness  of  perception 
of  hght  for  which  appara- 
are  used,  photometers 
which  the  degree  of 
illumination  required  to 
make  an  object  visible,  is 
red»  Foerster's  pho- 
iter,  consists  of  a  rectangular  box  a  foot  long,  a  little  less 
[  than  a  foot  in  breadth  and  height,  blackened  inside,  and  fixed 
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to  a  etanrL  There  are  two  apertures,  a  a,  extending  intftsbciri 
projecting  tubes,  for  the  eyea  to  look  through.  The  inlfriorcpf 
the  box  is  illuminated  by  a  candle,  L,  kept  always  at  the  mn 
height  by  a  spring,  and  placed  at  a  short  distaoce  froiu  tb 
hole  in  the  box.  The  quantity  of  light  entering  the  \m  " 
regulated  by  a  diaphragm.  If  the  area  of  this  diaphragm 
known,  the  corresponding  degree  of  illumination  may  be  «^ 
Culated.  A  couple  of  squares  of  white  paper  of  about  ■■ 
in  size,  and  placed  about  one  inch  apart,  T,  are  the  objects  i>u- 
in  the  box  to  be  recognized.  Practically,  the  estimation 
the  light  sease  is  very  seldom  of  importance.  When  it 
it  may  be  determined  by  tests  that  will  suggest  themselves 
any  observer,  a  comparison  being  made  with  a  pei-son  known 
to  have  a  normal  light  sense  and  excellent  vision.  A  set  of  tE«t 
types,  gray  letters  on  a  gray  background  (BjerrumJ  has  been 
arranged  for  testing  the  light  sense.  The  contrast  between  tl» 
letters  and  background  is  of  course  almost  titl,  while  that 
those  usually  employed,  black  on  white,  is  very  great. 

OPHTHALMOSCOPIC  EXAMINATION. 

If  there  is  no  diseased  condition  in  the  ext-ernal  parts  of  tlw 
eye,  and  the  vision  be  defective,  the  next  step  will  be  to  take  up 
the  ophthalmoscope.  If,  however,  the  vision  be  f ^  or  even, 
it  will  be  better  to  make  an  examination  with  the  ophtlial- 
mometer  before  going  on  to  the  ophthalmoscope,  for  the 
which  will  be  fully  explained  in  the  course  of  this  chapter, 
which  will  be  amply  verified  in  actual  practice, 

The  history  of  the  invention  of  the  ophthalmoscope,  im' 
tant  and  interesting  as  it  is,  is  now  a  twice-told  tale.  In 
volume  only  a  meagre  account  will  be  found,  as  we  are 
chiefly  interested  in  the  method  of  its  employment,  and  the 
one  to  be  used.  The  ophthalmoscope,  as  invented  by  Helmhol 
in  1851,  is  seldom  or  never  used,  but  the  principle  upon  which 
its  use  depends  remains  the  Bame,  and  all  the  various  instru- 
ments that  have  been  suggested,  since  the  original  invention 
which  constituted  the  Helmholtz  instrument,  are  the  sjune  in 
principle.  To  that  illustrious  scientist  will  ever  belong  the  undy- 
ing renown,  resulting  from  the  invention  of  a  practical  method  of 
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cleftrly  examining  the  interior  of  the  human  eye.  Yet.  like  all 
great  inventions,  the  way  had  been  prepared  for  it.  The  inven- 
tion nf  the  ophthalmoscope,  was  made  possible  b}'  the  observa- 
tions of  thoee  who  had  discovered  that  the  pupil  could  l>e  made 
the  channel  of  flooding  the  choroid,  and  retina,  and  optic  nerve 
with  light,  which  would  be  retlected  as  an  image  of  these  parts. 

From  the  earliest  times  the  illumination  of  the  eyes  of  certain 
animals,  especially  those  of  the  cat,  had  been  observed.  This 
was  aecribed  to  a  spontaneous  development  of  light  in  the  eye. 
In  this  generally  accepted  view  was  denied  by  Prevost, 
Umiolphe,  and  Oruthuisen. '  The  firat-named  writer  showed^  that 
th^  illumination  of  the  eye  never  ajipeared  in  a  jierfectly  dark 
room,  and  that  it  was  to  be  regarded  merely  as  a  retiection  of 
light  that  had  actually  entered  the  eye.  Rudolphe^  showed  that 
the  eye  must  always  be  looked  at  in  a  certain  direction  to  get 
tliis  refles.  The  ol>servations  of  subsequent  writers  proceeded 
step  by  step.,  until  Briicke,  1844-45,  and  Cuming,  184*3,  had  ade- 
quately explained  the  conditions  necessary  for  the  illumination 
of  the  eye.  Although  Helmholtz  invented  an  instrument  which 
enabled  the  observer  to  accurately  examine  the  retina,  in  1^51, 
this  discovery  was  hardly  known  beyond  Grormany,  imtil  1854, 
and  only  in  the  capital  of  that  countr}'.  In  New  York  City  in 
Isfjo  it  was  in  the  bands  of  but  very  few  young  men.  The  late 
Or.  E,  Williams,  of  Cincinnati,  was  the  first  in  the  United 
States,  to  introduce  the  instrument  to  the  knowledge  of  the  pro- 
fession in  this  country  and  England  in  The  late  Dr. 
Wward  G.  Ivoring'  presented  in  18C9  an  ophthalmoscope  for 
ffleasuriDg  the  refraction  of  the  eye,  as  well  as  for  studying 
^diseases,  which  is,  with  his  own  and  one  other  modification 
pirhaps,  the  best  of  all  its  successors  and  imitators  for  the 
fonner  purpose. 

Professor  Helmholtz  lately  made  a  visit  to  this  country,  and 
in  a  public  lecture  described  the  invention  of  the  ophthalmo- 
scope,' He  enumerates  the  facts  known  by  scientific  men  in 
iH47.  when  he  began  to  search  for  the  ophthalmoscope,  as 
follows : 


'  **Dpr  Augeiispiegel."  Zadder,  1802. 

'  Traiisartions  Ammcan  Ophthalniological  Bocietj.  1969. 

•Medical  Record.  Dec.  Iflth.  1803. 
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"  I  think  that  nophysiulogist  doubted,  until  the  end  of  th«  liistcea* 
tury,  that  the  eyes  of  cats,  dogs,  oxeu,  and  other  manimtila,  andrf 
hirds,  developed  light  of  their  own  which  shone  forth  at  night. 
Beemed  to  them  to  be  the  same  process  sn  was  obBerved  in  the  lami* 
nosity  of  insects  in  the  water,  and  so  forth. 

"  Prevost  discovered,  at  the  beginning  of  this  century,  that  the  ersi 
uf  manimala  which  appeared  bxminous  possessetl  a  peculiar  ana^inn* 
cal  structure,  that  is,  what  by  anatomists  is  called  the  tai"K?tum,  «itii* 
ated  on  the  background  of  the  eye.  This  tapetum  lias  a  very 
splendent  surface,  is  composed  of  a  peculiar  kind  of  very  fine  fibitfi 
of  very  regular  thickness,  which  throw  off  colors  like  a  layer  of  thin 
plates,  as  was  discovered  by  Newton  long  ago.  This  light  &hf« 
forth  {nura  the  eye  of  the  dissected  animal  jusi  as  it  did  during  li 
so  that  it  became  verj^  probable  that  the  light  of  the  living  eye. 
really  not  light  originally  produced  by  any  influence  of  the  ne 
system  on  this  organ,  but  that  it  was  reflected  light.  At  titst,  how- 
ever, physiologists  who  had  to  apeak  of  these  things  were  rather ati 
loss  to  esplain  how  the  liglit  could  get  into  the  living  eye.  I  marti 
remark  that  the  intensity  of  the  light  coming  back  from  such  a  )^ 
minovis  eye  is  often  very  surprising.  Even  if  there  is  no 
amount  of  light  in  the  neighborhfXKl  of  the  animal,  the  observer 
sometimes  see  the  eyes  of  the  anima!  luminous  in  a  very  high  degifli 

*'From  the  time  of  Prevost,  say  about  1810,  at  least,  doubt  awoka 
as  to  whether  this  was  not  only  reflected  exterior  lijjht.  ProfessJi 
Brucke,  of  Vienna,  made  microscopical  examinations  of  the  tapetran 
and  its  relations  to  the  retina,  and  endeavored  to  show  that  theani 
mal  having  such  a  tapetum  could  get  a  stronger  luminous  impreKSion 
from  its  retina,  than  anotlier  without  the  tapetum.  He  said  thati 
there  is  a  tapetmn,  and  the  light  is  reflected  from  the  background  of 
the  eye,  through  the  pupil  and  back,  then  the  light  possesses  twice  its 
original  luminosity-  About  184*.!  the  English  oculist.  Dr.  Wil 
liam  Cuming,  discovered  that  the  experiment  which  had  sncc^eda 
on  the  luminous  eyes  of  mammalia  could  also  be  x>t'rforme<l  on  the 
living  human  eye,  and  everybody's  eyes  could  be  made  huninnui 
It  is  an  entertaining  experiment  in  a  social  gathering,  soi 
students  have  applied  it  to  frighten  young  ladies.  The  eiperi' 
ment  is  very  simple.  An  animal  or  human  being-  is  put  in  a  dark 
room,  a  light  is  placed  at  some  distance  in  the  Iwickgroimd,  The 
eye  of  the  observer  is  nearly  in  a  direct  line  between  the  two.  Thts 
rays  of  the  light  pass  alongside  the  head  of  the  observer  into  the 
eye  of  the  observed,  are  reflectetl  back  in  the  direction  from  wbidl 
they  proceeded,  making  the  observed  eye  appear  very  Inminoua 
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to  the  observer.  The  effect  is  very  curious,  giving  the  impression  of 
seeing  a  spirit  or  any  other  supernatural  phenomenon.  This  ex- 
periment was  first  made  by  Cuming,  and  afterward,  independently, 
hy  Brucke. 

"Such  were  the  facts  known  by  scientific  men  in  1847,  when  I 
began  to  search  for  the  ophthahnoscope.  Brucke  knew,  that  the 
nearer  the  eye  of  the  observer  was  to  the  line  of  light  passing  to  the 
eye  of  the  observed,  the  more  Itmiinous  would  the  observed  eye  ap- 
pear. But  nothing  had  been  seen  of  the  interior  structure,  of  the 
seemingly  luminous  eye,  the  impression  given  being  only  that  of  a 
diffuse  appearance  of  light  covering  the  whole  pupil. 

"  In  my  lectures  I  had  to  give  an  account  of  these  experiments,  and 
to  tiy  to  give  an  explanation  of  the  phenomena.  I  was  obliged, 
therefore,  to  seek  for  an  explanati<m  myself,  and  I  may  say  that  it 
was  not  difficult  to  find — at  least  for  a  man  who  had  occupied  his 
time  with  reading  physics  and  chemistry,  and  in  making  experi- 
ments, as  far  as  his  scanty  means  would  allow.  Being  acquainted 
with  the  principles  of  optics  as  far  as  they  were  then  known,  I  pro- 
ceeded to  analyze  the  course  of  the  rays  of  light  in  the  experiment 
just  alluded  to,  and  thus  reached  an  explanation  of  the  phenomena, 
the  correctness  of  which  was  afterward  confirmed  by  the  ophthalmo- 
scope." 

Helmholtz  pointed  out  the  fact,  that  although  certain  parts  of 
the  «ye  must  absorb  most  of  the  light  which  entered  it,  oilers, 


Fio.  M.— (After  Loiinff.) 

especially  the  optic  nerve,  must  reflect  it,  and  that  there  ought  to  be 
tome  evidence  of  the  reflection  of  light  from  the  back  of  the  eye, 
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thToug:li  the  pupil,  even  if  the  quantity  of  H^ht  was  tiot  etiniigS^ 
permit  us  to  st>e  the  back  part  of  the  eye  in  detail.    Bui,  ascvs 
hi>d}-  knowa,  notwithstanding  this  fact,  the  pupil  is  black  in 
brofuletjt  daylight.    Helmholtz  showed,  furthermore,  that  the  bl 
ness  of  the  pupil  deiwudetl  upou  the  optical  law:  that  the  rays  j 
light  leaving  the  eye  mu^t  return  in  the  same  direction  in  whiclil 
entered  it,  that  is,  in  the  direction  of  the  source  of  ilhiroinati 
This  may  bo  illustrated  by  Fig,  51.    Let     be  a  candle  and  B  i 
small  object.    Rays  coming  from  the  candle  would  strike 
object  B  and  be  reflected  from  it  by  irregular  reflection  in  aU 
reotionSj  and  the  object  would  be  visible  by  means  of  these  refle 
rays  to  observer*  situated  at  different  places  as,  for  example,  at  a, 
c,  d,     /,  the  linea  returning  to  which  may  be  supposed  to 


rro,  5*.— CAftPT  Lortog,) 

sent  the  rays  diverging  from  a  single  point  of  the  object  J?.  If 
object  be  surroundeJ^  as  in  Fig.  53,  by  a  spherical  screen  in 
way  that,  starting  from  the  point  A,  we  paas  round  behind  the 
ject,  and  so  on  tiU  we  stop  ju&t  short  of  completing  the  circle  at! 
this  would  cut  off  all  the  rays  incident  and  reflected,  except 
which  enter  and  emerge  through  the  narrow  opening  between  A  ^ 
h'  in  the  direction  of  the  source  of  light;  consequently »  as  tlie  eyt 
situated  at  the  p^iinta  a,  b,  t%  d,  etc,  does  not  receive  anv  of  tl"*** 
return  rays,  the  object  will  not  be  seen,  and  the  aperture  through 
which  the  rays  return  will  necessarily  appear  black.  In  order  to 
a  view  of  tlie  object,  we  must  put  our  eye  in  the  course  of  tlie  ^ 
turning  rays,  and  here  is  a  dilemma,  for,  if  we  place  our  eye 
that  is,  behind  the  candle;  this  latter  cuts  off  the  returning  T&y%  ^ 
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eawe  the  flame  is  not  transparent,  nud  if  we  place  our  ej-e  in  front 
of  the  caudle,  then  our  head  immetliat€lj-  cuts  off  the  rays  coming 
fniiQ  the  candle,  consequently,  none  can  enter  the  supposed  sphere, 
and  none,  tberefore,  return.  This  ia  a  auflSciently  exact  repreaentct- 
titm  of  the  conditions  of  tiie  eye  to  warrant  us  in  asserting  that  what 
takes  place  in  one  case  will  also  ocrur  in  the  other.  We  have  only  to 
add  adioptrie  system  to  make  the  conditions  practically  the  same.  Th© 
dioptric  system  of  the  eye  has  no  eifect  upon  the  general  direction 
in  which  the  rays  leave  the  eye.  These  must  leave  it  in  the  direc- 
tion opposite  to  that  in  which  they  entered  it,  or  toward  the  source 
of  the  illumination.  Although  the  dioptric  system  does  not  affect 
the  genera!  iHrectiou  of  the  rays  of  light,  it  does  affect  the  amount  of 
thinr  rnnvergcnce  or  divergence.  This  can  he  seen  by  the  following 
diagrams  Let  A  (Fig.  5^!)  be  an  iUuminated  ^loint  on  the  fundus  of 
the  normal  eye,  B,  Rays  issuing  from  this  point  will  issue  from  the 
pupil.  If  it  were  not  for  the  lens  the  external  raya  would  proceed  in 
a 
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thedirection  AO  and  AO\  and  an  observer's  eye  at  either  of  thesje 
places  would  receive  such  rays.  Meeting,  however,  the  lens  these 
rajs  are  rendered  more  convergent  and  bent  in  thedirection  C  and 
C.  The  observer  will  be  obliged  to  move  his  head  to  this  point  to 
gel  the  reflei,  and  the  more  he  movetl  his  head  tuward  the  median 
lin*,  the  more  apt  he  would  be  to  cut  off  the  entering  rays. 

Loring  '  illustrates  the  preceding  principle  by  a  French  model  of 
liieeye,  such  as  is  employed  for  teaching  the  use  of  the  ophthalmo- 
scope. If  a  candle  is  placed  before  this,  the  pupil  appears  black,  no 
matter  how  near  or  how  far  off  the  lamp  is.  But  if  we  ctmld  b*.TQ  a 
liolo  in  the  flame  at  (r,  so  as  to  make  a  vacant  space  through  which 
the  rayB  might  pass,  we  should  then,  if  we  placed  our  eye  at  (?,  b©  in 
the  track  of  the  rays  returning  in  the  direction  HG.  This  is  illus- 
trated in  Fig.  54,  which  represents  the  candle  and  model  of  tho 
eye  a  foot  or  two  in  front  of  it.    A  metal  tuho  is  passed  through  the 

*  "Text- Book  of  OfihthshnoBcopy, "  Part  I.,  p.  '2'iiy  fii.m  cuts  from 

g:.  Bl  to  FIK'  ^  inclusive  are  taken,  and  Dr.  Loring  8  ai:ouuiic  i^f  the  phe- 
used  aa  tiie  haaiaof  the  text- 
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centre  of  the  flame,  and  ia  held  in  its  position  by  a  wire  twisted 
around  the  candle.    This  makes  a  perforation  through  the  centre  of 


the  flame,  and  the  rays  of  light  returning  to  it  pass  through  tlie  tube 
and  make  themselves  vi&ible  to  the  eye  placed  in  their  path. 

HehnJioltz's  problem,  as  haa  been  intimatetl,  was  then  but  a 
single  step  from  this,  '* which  accident,"  as  Loriug  saj'S,  "might 
have  stumbled  upon  at  anj-  moment  if  genius,  with  its  unerring 
instincts  and  irrefutable  methods,  had  not  anticipateil  it  and  com- 
pletely solved  the  whole  probleui. "  The  source  of  ilhimiuation  19 
placed  at  the  Side  instead  of  the  front,  and  the  angle  of  incidence 
being  ei^ual  to  the  angle  of  reflection,  it  was  poesible  for  the  obeervt  r 
to  see  this  image  by  placing  a  plane  mirror»  which  changed  the  di- 
rectiott  of  the  emergent  rays^  in  front  of  the  eye. 

Several  j-eiLrs  l>efore  the  ophthalmoscope  was  discovered^  after 
hearing  Professor  Briicke's  lecture,  one  of  his  students  actuaUy 
performed  this  experiment  in  the  anteroom  of  the  University  of 
VieTma,  having  seen  a  friend's  eye  illuminated  as  he  was  sitting 
by  a  lamp.  Hehnholtz  arrangtnl  matters,  by  using  a  source  of  illu- 
mination about  one  foot  away  from  an  observation  eye,  and  a  mirror 
consisting  of  three  plates  of  plane  glass  placed  at  a  proper  inclina- 
tion. The  rays  of  light  diverging  from  the  illuminatetl  point,  and 
striking  on  the  plane  mirror,  were  reflected  just  as  they  were  received, 
the  only  difference  being  that  their  direction  is  changed.  They  strike 
the  cornea,  and  the  eye  being  normal,  or  nearly  so,  and  at  rest,  it 
has  refractive  power  sufficienit  to  bring  parallel  rays  to  a  focus  on 


Fm.  H.— {After  LoringJ 


a  retina.    These  rays  being  divergent  as  they  enter  the  eye  must,  if 
continued,  meet  behind  the  retina,  where  the  image  would  be  formed 
of  the  illuminatetl  soiii'ce  if  the  retina  had  not  interfered.    But  the 
obeerver^s  retina  prevents  thia  and  cuts  the  cone  of  light  on  this  side 
of  its  apei;  thus  a  circular  illumirated  spot  is  formed  on  its  surface. 
Tlie  size  of  this  illuTninated  circle  varies^  of  course,  with  the  distance 
of  the  lamp  from  the  mirror  and  the  kind  of  mirror  used,  and  ita 
distance  from  the  eye  to  be  observed .    Experience  ha3  shown  that  a 
i-oamve  mirror  is  better  for  illumiuating"  purposes  than  a  plane  one; 
when  we  substitute  a  concjive  mirror  of  fsix  inches  focal  length  for 
the  plane  mirror  the  same  conditions  are  shown.    If  the  lamp  was  at 
such  a  distance  tliat  the  rays  coming  from  it  i^'ore  parallel,  they 
woald,  after  reflection,  meet  at  six  inches  in  front  of  the  mirror; 
Init  as  they  come  from  a  distance  of  only  twelve  inches,  the  focus 
ffill  no  longer  be  at  six  but  twelve  inches  from  the  mirror     —  -jJ^  = 
The  raj's  leave  this  mirror  as  a  converging  cone  of  light,  and, 
if  unintercept^d,  would  meet  at  a  distance  oftwelve  inches  in  front  of 
the  mirror.    The  obser^'ed  eye,  however,  int-ercepts  this  converging 
TOOe  and  renders  it  still  more  converging,  and  as  it  is  adapted  for 
parallel  rays,  th^e  converging  rays  must  come  to  a  fi3cus  in  front 
of  its  retina,  and  crossing  here  will  form  the  illumiuated  circle  by  tho 
lime  they  arrive  at  the  retina. 

In  regard  to  the  rays  which  leave  the  eye,  and  by  means  of  which 
the  various  objects  therein  become  visible,  as  soon  as  the  rays  reach 
the  retina  of  the  eye,  they  are  received  by  the  variouH  membranes  and 
reflected  in  two  ways:  first,  by  regular  reflection,  as  there  are  some 
|«ti»hed  BurfB<ies;  secondly,  by  irregular  reflection.    It  is  by  the 
irregular  reflection  that  we  see  the  objects  at  the  back  part  of  the 
eye;  by  the  regular  reflection  we  could  see  only  the  details  of  the 
eouroe  of  illumination.    The  light  thi-own  into  the  eye  by  the  oph- 
tha)moscoi>e,  is  receivenl  and  tiirawn  out  by  the  different  membranes 
just  as  if  they  had  produced  them,  and  were  themselves  self-lumi- 
nous bodies.    The  mirror,  the  position  of  tbe-source  of  illumination, 
and  the  direction  of  the  rays  as  they  enter  the  eye  only  aiTect  the 
extent  and  brilliancy  of  the  illumination.    They  exert  no  influence 
on  the  direction  of  the  rays  which  leave  the  eye, 

If  wo  repeat  these  conditions,  and  suppose  that  the  entering  rays 
biive  crossed  each  other  in  the  vitreous,  and  that  there  is  a  circle  of 
illumination  on  the  retina,  rays  will  be  i-ef^ected  from  every  point  in 
tilt*  circle.  Some  will  strike  the  aides  of  the  eye  and  be  again  par- 
tial J  y  reHectedand  partially  absorbed.  Such  as  do  find  their  way  out 
the  pupil  must  leave  the  eye  parallel  to  each  other,  for  the  surfaces 


from  which  they  started  are  in  the  principal  focus  of  the  leiitinil 
system  of  the  eye,  this  being  normal.    Some  of  tliese  raya  will 
through  the  hole  in  the  mirror^  and  the  ey«  of  an  observer  tulajiiii 
for  parallel  rays  and  placed  against  this  hole  would  then  in 
track  of  the  rays  coming  from  the  illuminated  point,  and  would  lltta 
see  this  point,  just  as  it  would  any  other  object, 

Loring  s  instrument  was  the  first  practical  opbthaW.?<oii 
for  examining  the  refraction.    Some  of  the  modifications  ti)  lata 
instruments  had  been  rejected  by  him  in  his  ejqierimentR. '  Ai 
first  he  had  three  discs  to  contain  all  the  uecessarv  convei 
and  concave  glasses,  but  he  soon  adopts  one  disc.    Fig.  ii 
represents  the  instrument  which  Loring  finally  recommendeii.  » 
the  l>est  one  for  all  purposes.    This,  I  hai'e  found  an  entirvlf 
satisfactory  instrument  when  well  made.     It  consist;*  of  & 
single  disc  and  a  segment  of  a  disc,  as  the  figure  showi 
Here  it  is  a  quadrant  of  a  circle.    The  single  disc  coota" 
sixteen  ^la^ses,  arranged  on  the  metric  system.    The  plus 
numbered  in  tvhtte  and  the  minus  in  7td,    The  first  row 
numbers  shows  the  actual  strength  of  the  glass.    The  sc: 
shows  the  result  of  the  combinations,  when  the  quadrant 
in  position.    The  quadrant  rotates  immediately  over  the  d: 
and  contains  four  glasses,  — *  ,50  D,  —  10      and  -f  .60.  -|-  I 
When  the  combination  glasses  are  not  in  use,  the  quadrant 
under  its  cover.    The  instrument  is  then  a  simple  refract: 
ophthalmoscope  with  sixteen  openings,  the  signs  running  wl 
an  interval  of  one  diopter  and  extending  from  1  to  7  pi 
and  from  1  to  s  minus.    To  use  this  instrument  we  re?  ' 
from  left  to  rt]/hf  and  use  a  single  glass  up  to  7  diopters,  th: 
by    bringing  up  "  in  the  quadrant  a  +  1 6  D,  and  still  contin 
to  rotate  the  disc  from  left  to  right,  we  obtain  -|-  8  D,  -f  1* 
+  10  B.  etc. ,  up  to  +  23  D,  the  highest  +  number  that  can 
measured  with  the  instrument.    If  now  we  turn  back  the  q~ 
rant  and  rotate  the  disc  to  o,  at  the  aperture,  the  mill, 
glasses  (red)  can  l>e  brought  into  use  by  turning  the  disc  from 
right  to  left,  up  to  —  S  D.    By  "  bringing  up"  in  the  quadraoJ 


'  Those  who  haxe  Rn  interest  in  the  Bubject  of  ratKJifications  of  the  opMh^t 
moecope  for  the  purptiae  of  exaniiDinj;  the  refraction,  will  find  ao  inwrestins 
coireapondenc*?  between  I>r  Loriug  and  Dr.  KtiHpp  iti  the  Medical  Keconl,  Jnw 
9th,  June  16tb.  Juae  3ad.  WH, 
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—  1ft  D,  aod  continuing  to  rotate  the  disc  from  right  to  left, 

—  !>  D,  —  V)  D,  etc.,  up  to  —  34  D,  can  be  obtained.  A  total 
series  of  eight}'  glasses  may  be  made  by  this  combination  disc. 

Many  modifications  have  been  made  for  the  purpose,  as 
Loring  says,  "  of  determining  fninute  discrepancies  of  refraction 
by  those  who  are  able,  or  think  they  are  able,  to  do  it."  As 
will  be  seen,  the  author  of  this  work  does  not  consider  this  a 
matter  of  any  impcjrtance,  even  if  it  could  l>e  always  certainly 
done.  The  ophthalmoscope  is  an  instrument  whose  chief  im- 
portance, is  the  determination  of  the  existence  of  morbid  condi- 
tions in  the  fundus  ocuH  and  the  media.  Dr.  Wadsworth's  in- 
genious addition  to  Loring's  ophthalmoscoiJe  was  an  additional 
mirror  of  circular  shai)e.  Loring  cut  off  both  sides  of  this 
mirror,  and  swung  it  on  two  pins,  so  that  the  mirror  can  be 
inclined  at  an  angle  of  30°.  It  tilts  both  ways.  It  need  not  be 
rotated.    It  is  known  as  a  tilting  mirror,  and  has  proven  a  great 

addition  to  tlie  ophthalmoscope.  I  use  it 
for  all  purposes,  as  Loring  recommends, 
and  not  the  large  mirror. 

For  the  practice  of  ophthahnoscopy, 
the  student  will  find  one  of  the  artificial 
eyes  adjusted  in  a  frame  and  having  a 
variety  of  morbid  conditions  of  the  fun- 
dus, which  may  be  slid  in  and  out,  to  serve 
very  well,  but  as  soon  as  sufficient  prac- 
tice is  had,  he  will  confine  himself  in  his 
examinations  to  those  of  the  human  eye. 
Among  the  many  varieties  of  this  in- 
strument,  some  have  the  back  covered 
(Knapp),  some  have  an  arrangement  bj' 
which  the  glasses  can  be  readily  turned 
in  front  of  the  eye,  without  removing  it 
Fio.a6.-i*iiAf(Toif  PonrnAcnaiHo  (Noyes,  Valk).  They  have  been  made 
PsTHiiMosciiPr.  smaller,  and  so  forth.    The  practitioner 

will  find  in  one  of  Loring's  instruments,  as  made  by  the  original 
manufacturer,  H.  W.  Hunter,  by  Meyrowitz,  and  the  other 
opticians  of  New  York,  an  insti-uraent  that  will  completely  sat- 
isfy his  wants.  Yet  if  he  be  extremely  critical  as  to  the  detail 
of  everything  connected  with  the  use  of  the  instrumentj  he  may 


THE  OPHTHALMOSCOPE, 


145 


fer  one  of  the  numerous  modifications,  or  modify  one  for 
If,  It  is  possible  to  give  too  much  thought  to  the  instru- 
nts  to  be  used,  at  the  expense  of  the  ability  to  know  what  is 
c  with  tiiem,  or  how  to  operate  with  them. 
iLLrMiXATioN. — ^Electric  light,  that  from  an  argand  gas 
,er,  or  a  good  lamp,  furnish  the  best  source  of  illumina* 
Even  a  candle  will  do  very  well  in  an  emergency,  either 
*lone  or  in  the  lamp  figaired  on  page  I  St.  In  ordinary  cases, 
th  an  observer  of  any  considerable  experience,  it  is  not  neces- 
aary  to  dilate  the  pupil  with  a  mydriatic.  But  there  will  be 
Kixany  instances,  for  example,  when  we  wish  to  determine  if  any 
inut«  opacities  of  the  lens  have  formed,  or  hemorrhages  of  the 
t^tina  have  occurred^  when  the  most  exi>erienced  observer  will 
io  well  to  use  a  mydriatic,  and  dilate  the  pupil,  in  order  to 
cvoid  an  error  in  diagnosis,  A  solution  of  the  hydrochlorate  of 
Occaine,  four  grains  to  the  ounce,  or  a  gelatin  disc  of  sulphate 
Of  atropia,  containing  ^oWj  fiToVoi  ^^r-n^xo  a  grain,  are  very 
ell  adapted  for  such  uses.  They  dilate  the  pupil  iu  a  few 
*iiinutes,  but  the  dilatation  quickly  passes  off:  if  there  are  no 
adht^sinns  to  the  cajwule  of  the  leus,  the  former  in  ten  to  fif- 
t«©en  minutes,  the  latter  in  a  few  hours. 

When  the  light  enters  th©  eye,  part  is  absorbed  and  part  re- 
flectetl  outwartl  again  through  the  pupiL    The  reflected  rays 
l^trace  precisely  the  course  hy  which  they  enter.    To  see  the 
fundus,  the  observer's  eye  must  be  placed  in  the  path  of  tliose 
*ays,  without  intercepting  the  source  of  light.    Ordinarily  this 
■Vroulil  \>e  impossible.    The  difficT.ilty  is  overcome  by  theophthal- 
mutiojpe  {(iif'i'LAfinf^  eye;  ^xn-siu,  to  loijk).     A  person  can  learn 
^be  a  very  skilful  user  of  an  instrument  without  underatand- 
iflg  the  principles  upon  which  it  is  constructed,  just  as  a  navi- 
gator may  leani  to  use  a  sextant  without,  perha^^a,  knowing 
all  the  principles  upon  which  it  was  invented.     The  instru- 
ment «->niiist«  es.sentially  of  a  small  plane  or  concave  mirror, 
which  light  is  thrown  through  the  pupil  so  as  to  illumine  the 
■ina  and  clioroid.    The  examination  should  be  made  in  a  dark 
,  with  a  bright,  steady  light  placed  at  the  side  of  the  patient's 
corresi>onding  with  the  eye  to  be  oljserved,  on  a  level  with 
flatter  and  a  little  behind  it,  bo  that  it  will  be  in  shadow.  The 

ligbt  is  received  upon  the  mirror,  and  reflected  thence  into  the 
10 


unobserved  eye.  The  mirror  thus  becomes  a  source  of  light,  and 
the  observer's  eye,  placed  liehind  the  perforation,  can  l>e  t.lu*ectly 
in  the  path  of  the  rays  reflected  from  the  fundus  of  the  eye  ob- 
served. 

The  Indirect  Method.— Ifi  observing  the  inverted  image 
the  surgeon  holda  the  mirror  close  before  his  eye,  and  the 
illuminated  eye  is  observed  from  a  distance  of  about  12  inches; 
with  the  other  hand  a  biconvex  object  lens  of  14  diopters  is  held 
vertically  before  the  observed  eye,  so  that  the  pupil  lies  about 


Fio^  5*.— IwDiaitcT  Mbt&od. 


in  its  focus;  tlie  lens  may  be  steadied  by  resting  a  finger 
against  the  patient's  forehead,  and  another  finger  may  be  used 
to  raise  the  iipiHsr  lid,  if  required.  An  enlarged  inverted 
image  of  the  fundus  is  thus  formed  between  the  lens  and  the  ob- 
server. The  image  may  l>e  further  magnified  by  using  a  weaker 
object  lens,  8  to  lu  diopters,  or  by  placing  a  convex  glass  from  3 
to  4  diopters  behind  the  mirror.  The  optic  disc  is  best  brought 
into  view  when  the  patient  directs  his  eye  a  little  toward  the 
nasal  side  of  the  centre ;  the  macula  is  l>etter  seen  Avhen  he  looks 
straight  ahead.  The  observer  should  examine  the  patient's 
right  eye  and  the  patient's  left  eye  with  his  corresponding 
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one.  In  the  direct  method  no  ohject-Iens  is  used,  and  the 
observer  approaches  to  within  yne  to  two  inches,  or  even  with 
tht?  tilting  mirror  closer  to  the  eye,  using  the  eye  corresponding 
to  the  one  he  examines,  and  relaxing  hb  accommodation  as  if 
h*^  were  looking  into  infinite  distance*  The  image  thus  seen  is 
erect  and  apparent!}^  behind  the  patient's  eye.  It  is  larger  than 
the  inverted  image,  hut  the  field  of  vision  is  smaller.  The 
direct  method  is  preferable  for  minute  and  accurate  examination 
i>t  details  of  the  fundus,  the  indirect  for  a  general  survey  of  the 
whole  background,  and  for  very  myopic  eyes. 

In  examining  an  eye  with  the  ophthalmoscope,  after  care- 
fully looking  at  the  cornea,  the  media  should  be  first  observed 


from  a  distance  of  1 2  to  I S  inches.    If  the  observed  eye  is  moved 
in  all  dii-ections,  and,  especially  if  the  pupil  is  also  dilated,  no 
opacity  of  the  media  need  escape  detection.    For  detecting  very 
minute  opacities,  a  magnifying  glass  of  ten  to  fourteen  diopters 
may  be  used  behind  the  ophthalmoscopic  mirror,  taking  care  to 
have  the  part  examined  about  at  the  focus  of  the  glass.  With 
the  ophthalnioscoi>e,  opacities  of  thf  media  usually  appear  black 
against  a  re<l  background,  while  by  oblique  illumination  they 
have  a  grayish  aspect.    If  the  media  are  clear,  the  pupil  is  fillerl 
bjr  a  brilliant  yellowish-red  reflex  from  the  retinal  and  choroidal 
more  or  leas  modified  by  the  amount  of  pigment  present. 
The  appearances  of  the  fundus  vary  greatly  within  the  limits  of 
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health.    The  optic  papilla  generally  appears  as  a  round  or  v 
cally  oval  disc,  about  one-seventh  of  an  inch  to  the  inner 
of  the  posterior  pole,  slightly  prominent,  of  yellowish  w 
color,  most  marked  on  the  inner  half,  often  bordered  by 
ment  and  by  a  whitish  connective-tissue  ring,  and  mark^  If 
white  striae  from  trabeculse  of  the  lamina  cribrosa.  The 
tral  vessels  radiate  from  its  centre  into  the  retina.    The  a^ 
teries  are  of  a  bright  color  and  straight  courae,  with  a  li 
streak  along  the  centre.    The  veins  are  larger,  darker,  and 
tortuous,  with  a  less  brilliant  hght-streak,     Feno?/s  pith 
appears  on  the  disc,  in  many  cases,  or  if  act,  it  is  easily 


I 

8,  artery;  4,  T^ima, 

duced  by  slight  pressure  on  the  globe.  Arterial  j-uUation  is' 
observable  in  a  normal  condition.  Near  the  centre  of  the  disc 
white,  glistening,  physiological  excavation^  generally  small 
Bhallow,  with  sloping  edges  over  which  vessels  are  seen  to 
sometimes  it  is  large  or  has  sharp  edges.  The  retina  is  too  t 
parent  to  be  easily  seen.  It  is  seen  best  in  dark  eyes,  epped 
in  those  of  negroes,  where  it  may  appear  as  a  grayish  tilnL 
The  macula  hitea  is  the  ellipsoidal  region  at  the  temporal  siii* 
of  the  disc,  where,  with  the  ophthalmosco|w,  no  retinal  blood- 
vessels are  Been.  Near  the  centre  of  this  space,  about  W 
papillary  diameters  from  the  disc,  and  on  a  line  with  the  lower 
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is  a  bright  spot  called  the  fovea  centralis.  This  maybe 
OXind  or  semicircular  in  shape.  The  pigiueated  cells  may  be  seen 
l»  small  dot*!,  uniformly  studding  the  fundus,  and  giving  it  a 
px^Dular  appearance.  In  light  eyes,  the  vessels  of  the  cho- 
poidal  stroma  may  be  seen  as  bright  red  bands  inclosing  in- 
fetorvascular  spaces*  and  even  finer  vessels  and  vencE  vorticosce 
^■by  appear.  In  dark  eyes  the  choroidal  vessels  may  be  com- 
Hbtely  bidden^  and  the  fundus  has  a  mosaic  appearance  from 
n«  abundance  of  pigment. 

In  what  has  been  said  of  the  direct  method^  it  is  assumed 
kbat  the  eyes  of  the  patient  and  the  observer  are  nearly  emrae- 
fe»^pic,  and  with  the  accommodation  relaxed,  that  is,  adjusted  for 
>€JtraUel  rays.  Then,  rays  which  emerge  from  the  illuminated 
f»andus  of  the  patient's  eye  and  enter  the  observer's  eye  are  paral- 
lel, and  a  distinct  image  is  obtainedj  although  the  object  is  but  two 
E>»  three  inches  away.  If  the  eye  observed  is  not  in  the  condition 
hUsumed,  the  direction  of  the  rays  is  altered  accordingly,  and 
pile  image  is  naturally  indistinct.  In  myopia,  the  emerging  rays 
convergent ;  a  concave  glass  must  be  placed  behind  the  hole 
5Lb  the  mirror  to  render  them  parallel  before  entering  the  ob- 
PB^rver's  eye  in  order  to  give  him  a  clear  image.  In  hyperme- 
rtoopia  the  emergent  rays  are  divergent,  and  a  convex  glass  is 
raised  to  make  them  parallel.  The  glasses  thus  required  to  give 
*  dear  image,  that  is,  to  render  the  emerging  rays  parallel, 
, in  emmetropia  or  a  very  low  degree  of  hy]>ermetropia,  be- 
f^nue  also  a  measure  of  Any  existing  departure  from  the 
«tandard  or  emmetropic,  or,  that  is  to  say,  of  the  refractive  de- 
lect. If  the  observer  is  not  nearly  emmetropic,  he  can  correct 
-Jlis  defect  by  a  proper  glass,  and  then  proceed  as  if  he  were  an 
<nimetrope.  If  he  cannot  fully  relax  his  accommodation,  he  is 
fractically  myopic  to  the  degree  of  accommoflation  power  used, 
that  is,  his  eye  is  adjusted  for  divergent  rays.  The  degree  of 
accommodation  used  is  generally  the  same,  and  can  be  found  by 
«pertment.  Having  found  this,  the  observer  should  proceed  as 
if  he  had  myopia  of  that  degree.  In  making  calculations,  the 
observer's  defect  must  always  be  allowed  for. 
_      These  are  the  principles  on  which  the  direct  method  becomes 

tnseful  for  measuring  the  refraction  of  the  eye.  It  is  a  valu- 
e  aid  to  other  means,  not  a  substitute  for  them.    This  method 
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is  also  used  for  making  measiirements  in  the  depths  of  the  fim- 
dus,  as  of  inflammatory  HWellings,  tumors,  and  so  forth,  on  the 
principle  that  a  certain  refraction  corresponds  to  a  certain  length 
of  the  antero  posterior  axis.  The  importance  of  an  exact  meas- 
urement of  the  axial  refraction  has  heeii  greatly  over-estimated 
by  many  writers.  It  is  exceedingly  difficult,  and  I  think  im- 
possible, for  the  most  practised  ophthahnoscopists  to  be  correct 
in  every  case,  as  to  the  degree  of  hypermetropia,  hypermetropic 
astigmatism,  or  even  myopia.  Fortunately,  an  approximation 
of  the  exact  condition  will  do  very  well,  especially  eince  the 
general  introduction  of  the  use  of  the  ophthalmometer,  has  ren- 
dered it  much  less  im|>ortant  to  know  the  exact  length  of  the 
eyeball  than  was  formerly  the  case.  If  there  be  no  loss  of 
vision,  and  the  case  appears  to  be  one  that  may  require  correct- 
ing glasses,  or  if  the  ophthalmoscope  have  determine*!  that  the 
case  actually  is  one  without  lesion  of  the  retina,  choroid,  lens  or 
vitreous,  the  next  examination  to  be  made  is  of  the  cornea,  to 
determine  the  presence  or  absence,  and  degree  and  axis,  if  pres* 
ent,  of  astigmatism. 

RETINOSCOPY— THE  SHADOW  TEST. 

The  refraction  of  an  eye  may  be  determined  by  observing 
the  direction  of  the  movements  of  a  shadow  seen  by  rotating 
an  ophthalmoscopic  mirror  when  illuminating  the  choroid 
and  retina.  If  a  concave  mirror  be  used,  the  shadow  will  be 
seen  to  move  in  a  direction  opposite  to  the  movement  of  the 
mirror  in  emmetropia,  hypermetropic,  and  also  in  myopia  of 
such  a  low  degree  that  the  far-point  is  at  a  greater  distance 
from  the  eye  than  that  at  which  the  mirror  is  held.  In  higher 
degrees  of  myopia  the  shadow  will  be  seen  to  move  in  the  same 
direction  as  the  mirror.  A  convex  lens  whose  focus  is  the  same 
as  the  distance  that  the  mirror  is  held  from  the  eye  being  ex- 
amined, will  stop  or  reverse  the  movement  of  the  shadow  in 
an  emmetropic  eye.  In  hypermetropia  this  glass  must  be  sub- 
tracted from  the  glass  that  reverses  the  shadow.  Example: 
Examination  at  30",  If  the  shadow  be  reversed  by  a  +  2.5i^ 
that  is,  +  3.50  D  subtracted  from  1.25  1.25  hypermetropia. 
In  myopia  this  glass  is  added  to  the  concave  glass  which  re- 
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tpr^s  the  shadow.  Example:  l,'25  D  glass  is  required  to  re- 
verse the  movument  of  the  shadow,  F  l,'i5  D  4-  i'^'>  ^  —  ^.50 
D  -  M.  In  the  examination  for  astigmatism,  the  refractioa  of 
any  one  meridian  can  be  ascertained,  by  noting  the  movement  of 
tlie  shadow  in  that  meridian. 

In  England  and  Germany,   where  the  ophthalmometer  ia 
scarcely  used,  the  test  by  retinoBcopy  is  considered  of  the 
^at^t  importance.   At  the  Royal  Lontlon  Ophthalmic  Hospital, 
Mwrfields,  it  is  most  carefully  taught  and  most  implicitly  relied 
upon,  and  in  some  ophthalmic  institutions  aud  by  many  practi- 
tioners in  this  country.    It  is,  however,  a  method  of  very  little 
importance  when  the  ophthalmometer  is  properly  employed  and 
relied  upon,  whatever  may  he  the  case.    Some  authorities  even 
use  the  ophthalmoscope,  the  ophthalmometer,  and  practise 
ivtinoscopy.  and  use  test  glasses  in  order  to  determine  the 
refraction.    Thia  1  regard  as  entirely  unnecessary  and  illog- 
icit.   In  low  degrees  of  myopia,  when  it  may  be  confounded 
with  hyperopia,  the  shadow  test  may  have  a  certain  corroborative 
value.    The  tendency  to  mistake  incipient  myopia  for  hyper- 
luetropia  exists  among  those  who  mistakenly  suppose  that 
spasm  of  the  ciliary  muscle  is  a  frequent  occurrence.  To 
correct  this  tendency,  retinoacopy  is  usefid,  ft>r  I  do  not  think 
fveo  the  most  experienced  observers  can  with  certainty,  deter- 
mine by  the  ophthalmoseujje  whether  in  a  given  case  one-half  of 
n  diopter  of  mynpia  or  the  same  degree  of  h\7>erraetropia  exists. 
My  associate  in  private  practice,  Dr.  J,  B.  Emerson,  has 
practised  retinoscopy  a  great  deal.    He  believes  that  it  is  of  no 
positive  value  except  wiien  the  eye  is  under  the  influence  of 
atropia  or  some  other  mydriatic,  and  that  it  is  of  novahie,  with- 
out a  mydriatic,  in  detemiining  whether  in  a  given  case  a  low 
degree  of  hypermetropia  or  myopia  exists.    The  fact  that  it  is 
of  no  positive  valuCj  except  when  atropia  is  used,  is  an  argximent 
for  its  superfluity  as  a  test,  for  with  atropia,  or  any  good  mydri- 
atic, the  test  by  glasses  without  retinoscopy  is  sufficient.    If  we 
cannot  determine  the  low  degrees  of  myopia  by  this  test,  as  Dr. 
Emerson,  after  great  exjjerience,  thinks  we  cannot,  then  it  has 
hardly  a  shadow  of  a  claim  to  rest  upon  as  an  auxiliary  in  diag- 
Doeis,  for  we  can  positively  determine  all  but  this  by  the  oph- 
thalmometer and  the  refraction  ophthalmoscope.    The  reader 
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will  find  this  point  folly  discnssed  in  the  chapter  on 
and  Hrp^rmetropia.  I>r.  Emerson  in  a  verbal  commv 
remarks  as  foUow's; 

In  testing  with  retinoecopv,  the  patient  is  instroctJed  to] 
at  an  object  over  twenty  feet  distant.    In  this  wa\-  it  ^ 
tended  to  get  a  total  relaxatkn  of  the  accommodation, 
examination  is  then  made  in  the  region  of  the  macula,  btit  itj 
really  more  apt  to  be  near  the  nerve.    In  order  to  get  ivx 
results,  the  eye  should  be  placed  under  the  influence  of  a  mx 
atic,  and  the  patient  be  directed  to  look  at  the  mirror, 
we  may  get  the  refraction  at  the  macula,  which,  as  is 
known,  often  differs  from  what  it  is  at  other  parts  of  the  fondl 
It  is  evident  that  if  the  patient  were  not  onder  the  inflc 
of  a  mydriatic  and  was  instructed  to  look  directly  toward 
mirror,  the  act  of  accommodation  and  the  ciMitraction  of 
pupil  would  make  the  test  difficult  aod  unreliable.    In  a^tiuif 
myopia  from  spasm  of  accommodation^  retinoecopy  is  useles*, 
the  antero-posterior  diameter  of  the  eyeball  is  increasetl  l-y  tije 
action  of  the  ciliary  muscle  upon  the  lens,  and  tfaos  the  rt^ulw 
with  the  sliadow  will  be  the  same  as  if  true  myopia 
The  conditioD  can  only  be  positively  determined  by  the  use  of 
mydriatic. 

Mr.  Bowman^  (London,  I        really  invented  retintija^,' 
when  he  showed  that  it  could  be  used  as  a  means  of  d^tM-t; 
differences  of  refraction  in  the  meridians  of  the  eye  by  the 
of  the  ophthalmoscopic  mirror,  as  he  had  prerionsir 
its  use  in  conical  cornea.     The  mirror  was  to  be  beJd 
feet  from  the  eye,  and  its  inclination  rapidly  varied,  so 
throw  the  light  on  the  eye  at  small  angles  to  the  pe 
lar,  and  from  opposite  sides,  in  successive  meridians^ 
pupil  then  shows  a  somewhat  linear  shadow  in  some 
rather  than  others.     Mr.  Couper/  one  of  Mr. 
pupils,  again  took  up  the  subject  in  1ST2,  and 
special  mirror  of  thirty  inches  focal  length,  and  facgM 
examination  some  five  feet  away.    Javal.  and  Giraod 
also  practised  retirnjscopy  for  detecting  low  deginees  of 


'  Donden*  :  "Refraction  and  Aocofninodation."  Lotidoa,  18$4.  fag 
*  TransacttunH  Kourlb  lD[«mational  Qphthatmological  Coa^mmt, 
1672.  page  IDU. 
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,  without  knowing  of  Couper's  work.  Since  then  a 
terature  has  accumulated  upon  the  subject.  The 
itself  has  been  variously  termed  Skiascopy,  Keratos- 
jpiloacopy,  as  weU  as  Betinoscopy. 
Qg '  considered  it  the  most  difficult  and  least  satisf ac- 
any  of  the  methods  of  determining  the  refraction  of 
and  he  thought  that  it  contributed  nothing,  which 
ot  be  more  easily  and  more  quickly  determined  with 
ight  image.  He  evidently  regarded  retinoscopy  as 
iportant  to  the  "curious,  and  those  fond  of  optical 
s  for  their  own  sake." 


■  **Text-Book  of  Ophthalmoscopy,"  toI.  i.,  page  187. 
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METHODS  OF  EXAMINATION  {Continued), 

The  Ophthalmometer. — Kutea  for  its  Use. — Field  of  Vision. — Perimeters, — The 
Blind  Spot — The  Perception  of  Colors.— Double  Vieion. —Paralysis  of  tJie 
Muscles.— Priaras. — The  Action  of  tlie  Miiaclea.  — Teets  of  their  Power  In- 
esact  and  Unneceesar}'.— Dettjrmination  of  Binocular  Single  Vision. — The 
8imul«.tion  of  BlinJness. — Method  of  Recortling  Cases. 

To  determine  the  presence  or  absence  of  corneal  astigmatism 
we  employ  an  instrument  which  engaged  the  attention  of 
Helmholtz,  at  a  very  early  period  in  his  optical  investigations, 
and  which  was  actually  invented  by  htm,  but  which  has  only 
been  perfected  for  practical  work  in  the  consulting  room  in  the 
last  few  years^  chiefly  through  the  labor  of  Dr.  Emile  Javal,  of 
Paris,  and  his  pupil  H.  Schiijtz.  The  instrument  now  in  use  is 
called  the  Javal  and  Schiota  ophthalmometer.  No  practitioner 
who  proposes  to  do  the  best  work  in  ophthalmology,  can  practise 
without  the  aid  of  this  instrument. 

The  ophthalmoraeter,  as  invented  by  Helmholtz,  was  u?ed 
by  Bonders  and  Knapp,  in  the  fii*st  investigations  of  astigmatitim 
since  the  days  of  Dr,  Thomas  Young,  This  instrument  was  suit- 
able only  for  laboratory  work,  for  it  was  necessary  to  make 
quite  formidable  mathematical  calculations  after  the  observa- 
tions with  the  ophthalmometer  were  finished.  For  use  in  the  con- 
sulting room,  it  waa  an  impracticable  instrument.  Javal, 
after  using  and  modifying  the  Helmholtz  instrument  in  vari- 
ous ways  for  a  number  of  years,,  aided  hy  8chiotz, '  finally 
altered  and  |>erfected  it,  so  that  it  can  be  conveniently  used  in 
the  consulting  room.  As  now  used,  the  ophthalmometer  meas- 
ures and  registers  tli©  radius  of  curvature  of  the  cornea.  By 
it,  the  difference  between  the  horizontal  and  vertical  meridians 
can  be  determiue<l  in  almost  an  instant. 

The  following  rules  for  the  use  of  the  ophthalmometer,  which 


'  "Memoirea  d'Ophlhalmoinetriet"  hy  E.  Jaral,  Faris,  1890. 
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are  drawn  from  the  author's  experience,  the  teachings  of  Javal 
and  his  pupils  and  the  papers  of  Dr.  A.  E.  Davis, '  will  be  sufficient 
to  soon  enable  the  surgeon  to  secure  accurate  results.  It  is 
aways  better,  however,  for  the  beginner  to  get  personal  instruc- 
tiria  in  its  use.  from  an  expert,  if  even  for  a  very  short  i>eriod. 
Many  incorrect  estimates  of  the  value  of  the  ophthalmometer 
arema<3e  from  want  of  knowledge  of  the  manner  of  employing  it. 

1.  The  Illumin'ATIOX,— This  may  be  secured  by  a  large 
window  opening  nut  ujxin  a  stretch  of  fifty  feet  and  upon  the 
sky.  A  north  window  is  to  be  preferred.  Upon  all  clear,  or 
moderately  clear  days,  this  is  sufficient,  but  if  illumination  by 
ftmr  electric  lamps,  each  of  sixteen-ramlleixjwer,  nr  by  gas  can  he 
secured,  this  is  best  of  all,  for  it  renders  the  examiner  independ- 
ent of  the  weather. 

3,  The  t.elescnpe  nr  tul>e  of  the  instrument  is  coi^rectly  ad- 
justed by  tuiTiing  it  until  the  cross-hairs,  which  are  in  the  tube, 
are  brought  in  distinct  view.  This  is  done  by  turning  the  ocular 
or  eye-piece  to  the  right,  when  the  observer  is  myopic,  and  to 
the  left,  when  he  is  hyi>ei-opic.  The  further  to  the  left  the 
pve-piece  can  be  turned,  and  the  ci'oss-hairs  be  still  maintained 
in  clear  view,  the  better.  Dirt  in  the  tube  is  shown  by  irregu- 
larities in  the  calibre  of  the  cross-hairs. 

:i.  Place  the  patient  at  the  instrument  with  his  chin  on  the 
chin-rest  and  his  forehead  against  the  forehead -rest,  with  his 
eyes  wide  open  and  upon  a  level.  To  know  when  the  eyes  are 
Mactly  horiaontal,  which  is  all-important,  one  ahoald  sight 
through  the  trattsrerse  slit  in  the  disc  just  above  the  tulie  or  tele- 
8oo[jt!  of  the  ophthalmometer.  This  i>oint  cannot  be  insisted  upon 
too  much,  for  the  least  rotation  of  the  head  will  throw  the  axis 
off  5"  or  10°  from  what  it  really  is,  and  then  the  tests  of  the  axes 
with  the  trial  case,  do  not  corresj^ond  with  the  finding  of  the  in- 
strument, and  the  ophthalmometer  is  blamed,  when  the  exam- 
iner is  at  fault. 

4.  The  eyes  being  on  the  same  plane,  we  are  now  ready  to 
place  the  little  shade  in  front  of  one  eye,  and  to  focus  the  other. 
To  ftx^us  the  eye,  sight  along  the  upper  side  of  the  tube  through 
the  notch  (something  like  a  gun -sight)  at  the  centre  of  the  cor- 

'New  Yort  Medical  Journal,  Sept,  liPili.  pp,  3Ut-Sfi;  Oct.  8th.  ]8&3,pp. 
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nea.  Now  sight  through  the  tube,  at  the  same  time  moving"  the 
instrument  forward  anil  backward  on  the  table,  and  up  and 
dovra  by  means  of  the  screw%  until  the  image  of  the  disc,  doubled 
by  the  pri8m  in  the  telescope  and  the  reflection  inverted  from  the 
cornea,  comes  into  view.  Pay  no  attention  to  the  two  iniagee 
far  out  at  the  sides,  but  notice  the  two  in  the  oval  spac^, 

5.  Get  the**  primary  pisition.-'  The  primary  position  js  that 
point  at  which  the  transverse  lines,  dividing  the  mires  into 
halves,  become  exactly  coincident  so  as  to  form  one  continuous 
straight  line.  This  is  simply  an  indication  (when  there  is  any 
astigmatism)  that  we  have  found  one  of  the  axes  of  the  astig- 
raatisra.  The  other  axis,  in  the  great  majority  of  cases*  is  90*^ 
from  this.  It  is,  therefore,  at  right  angles  to  it.  and  is  the 
secondary  position.  When  there  is  no  astigmatism,  the  trans- 
veree  lines  are  always  opposite  and  coincident.  When  there  is 
irregular  astigmatism  they  are  never  coincident,  and  cannot  be 
made  so.  To  obtain  the  primary  position,  tirst  turn  the  long 
indicator  to  O''.  If  the  transverse  lines  are  coincident  at  this 
point,  go  no  further ;,  the  primary  position  isobtained*  If  not  co- 
incident at  the  zero  ix)int,  tiii-n  the  tube  from  right  to  left,  and 
go  on  very  slowly,  until  the  two  lines  exactly  coincide,  if  this 
occurs  by  the  time  135'^  is  reached.  If  the  transverse  lines  do 
not  l>ecome  coincident  l>efore  tir  wiien  135"^  is  reached,  go  no 
further  in  that  direction,  but  turn  back  to  if,  now  turning  the 
tube  from  left  to  right  toward  45*^,  The  lines  w  ill  necessarily  be- 
come coincident  before  45°  is  reached.  The  primary  jjositiou  is 
neter  further  than  45°  on  either  side  of  0*.  If  we  turn  the  tube 
further  than  the  135°  mark  on  one  side  or  the  45°  mark  on  the 
otberj  tho  int^trument  will  read  astigmatism  "with  the  rule" 
when  it  is  really  "against  the  rule,"  and  i-/ce  i^erso.  When  the 
lines  become  coincident  at  135°  or  45°^ — the  extreme  limits,  being 
just  half-way  between  0°  and  90°  on  either  side — by  preference 
135°  is  taken  as  the  primary  position.  This  for  the  sake  of 
nomenclature.  We  see,  then,  that  the  primary  position  raa}  be 
at  0^  or  any  point  within  45**  of  that  j>oint,  but  nei'er  beyond. 
Having  made  the  cross-lines  of  the  mires  coincident,  it  ia  only 
necessary  to  approximate  the  mires  to  be  ready  for  the  next  step. 

6.  OTjtain  the  "  secondary  position/*  This  is  secured  by  turning 
the  long  indicator  JHi°  from  the  primary*  position  to  the  left.  If 


the  miree  overlap,  there  is  astigmatism  with  the  rule,  and  the 
number  of  st-eps  of  overlapping  is  the  degree  of  astiginatism.  If 
it  overlaps  two  steps,  it  should  be  written  thus;  "Astigmatism 
with  the  rule,^  D.  90"*  +  or  180"—"  If  the  reflectors  sepMrate  when 
tbe  second  position  is  reached^  it  indicates  astigmatism  against 
the  rule.  Before  moving  the  indicator  from  the  second  p>sitiou, 
approximate  the  mires  again,  and  then  turn  back  to  the  primary 
position,  when  the  mires  wilt  overlap — say  one-half  or  one  or  two 
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ftepe.  The  result  is  written  thus:  Astigmatism  against  the 
rule*190"  +  or  yi'  — ,  Following  the  rules  alx*ve,  the  long  index 
always  indicates  the  axis  of  the  convex  glass  to  be  worn,  and 
tbe  short  index  on  the  reflectors  the  axis  of  the  concave  glass 
that  is  ordered — in  any  case.  The  tube  is  always  turned  from 
the  right  to  the  left,  simply  that  we  may  conveniently  get  at 
the  mire  which  is  to  Ije  moved.  In  the  cut  the  examiner  is 
shown  moving  the  mire. 


METHODS  OF  BXAWnfATrOK. 


The  observer  should  accustom  himself,  as  in  using  the 
microscope  and  ophthalmoscoi>e,  to  keep  both  eyes  open  during 
the  examination.  It  is  convenient  and  exact  to  note  the  result 
in  writing  as  soon  as  one  eye  is  examined.  The  relaxation  of 
the  accommodation,  is  important  in  making  observations  with  the 
ophtb  almometer , 

Dr.  Van  Fleet'  begins  at  135",  and  thinks  there  is  an  advantage 
in  this,  as  stated  below, but  I  am  still  strongly  of  the  opinion  that  most 
observere  will  prefer  to  begin  at  ^'f^,  as  directed  in  the  rules  just 
given  and  that  they  form  a  perfect  guide.  Everything  in  them  has 
a  meaning. 

Dr.  \^an  Fleet's  directions  are  as  follows; 

"  Starting  with  the  bar  holding  the  mires  in  a  horizontal  position 
the  long  pointer  will  be  at  zero.  The  primary  position  is  obtained 
within  45"^  either  side.  Turning  from  this  point  (that  is,  the  point  of 
first  position)  90^  gives  the  second  position.  If  the  tnires  overlap  in 
the  second  position,  there  is  Hiitigmatism  -with  the  rule.  Any  one 
would  know  from  this  description  the  position  in  which  to  put  the 
axis  of  the  cylinder,  because  trith  the  f'ule  implies  that  the  meridian 
of  gi'eatfist  refraction  is  nearer  the  vertical  than  the  horizontal.  If, 
however,  the  principal  meridians  are  at  45"  find  V^5'^\  the  statement 
conveys  no  definite  instruction  as  to  the  p^vaition  of  the  meridian  of 
greatest  refraction,  except  tliat  it  is  at  one  of  these  points,  unless  we 
start  at  a  given  point  for  the  first  position,  from  which  we  must  turn 
always  in  the  same  direction  for  the  second.  This  point  must  be 
either  45"  or  135''.  If  we  start  at  135'^  we  must  always  turn  the  long 
pointer  to  the  right,  if  from  45°  to  the  left.  Taking  }35''  as  our 
point  of  departure,  we  move  to  the  right,  until  the  mires  line,  for  the 
first  position.  Having  obtained  this,  we  cimtinue  to  move  to  the 
right  for  the  second  position,  and  if  the  mires  overlap,  we  have  as- 
tigmatism with  the  rule.  The  same  rule  applies  if  we  start  at  46'', 
excepting  that  w^e  must  turn  to  the  left.  It  will  not  do,  however,  to 
start  indifferently  from  one  or  the  other.  One  must  be  invariably 
chosen  as  the  point  of  departure,  if  we  would  have  uniformity  of  ex- 
pression and  avoid  confusion. 

**  Example  1  .—1 .00  D.  with  the  rule,  axis  90°  or  180^  Everylxidy 
knows  the  plus  cylinder  must  Iw  at  flO*^  or  the  minus  eyliuder  at  180", 

"Example  2.— l.UO  D.  axis  45"  or  135°,    Here  there  isno  with  the 


'  Paper  bt-fore  tKc  section  oa  Ophthalmology,  New  York  Academy  of  Medi- 
cine, December,  1803. 
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nile  or  ^ainat  the  rule.  It  conveys  no  idea  how  the  plus  or  minus 
cylinders  are  to  be  placed. 

Example  -i. — ^Starting  from  135"*,  getting  the  first  position,  and 
ciiDtinuing  to  the  rights  if  the  mires  overlap,  calling  it  astigmatism 
vdth  the  rule,  would  give  an  invariable  guide  for  the  position  of  the 
cylinders  no  matter  where  the  principal  meridians  are. 

"  In  place  of  the  metho<l  of  starting  at  0,  it  would  be  preferable,  and 
having  two  points  where  there  is  no  rule,  to  abolish  the  terms  with 
and  a^inst  the  rule  altogether. 

'*lfo  matter  where  we  start,  if  the  lines  on  the  mirea  coincide  and 
are  in  apposition,  and  if  they  overlap^  in  turning  00"*  from  this  jxtint, 
tie  long  pointer  in  the  overlappetl  position  indicates  the  meridian  of 
gK-ateet  refraction,  and  of  course  the  axis  of  the  plus  cylinder.  We 
would  then  aay.  Astigmatism  43  +  135 — ,  or9U+  liiU — ,  etc.,  etc." 

The  instrument  as  finally  perfected — so-called  model  of  1SS9 — 
cunsists  of: 

1.  A  telescope  supported  by  an  upright,  mounted  upon  a 
tri[Mxl. 

2.  A  large  graduated  steel  disc  or  dial  attached  to  the  tele- 
scope. 

3.  A  graduated  arc. 

4.  Two  mires  designated  "the  steps^-  and  "the  parallelo- 
gram," which  are  both  attached  to  the  arc. 

5.  A  solid  metal  brass-finished  base,  with  a  support  for  the 
head  hy  means  of  an  adjustable  chin-rest. 

'I.  Gas  or  electric  light  apparatus  attached  to  the  head-rest 
for  illuminatioa. 

The  telescope  and  disc  rest  on  a  tripod,  as  seen  in  the  picture, 
which  is  moved  backward  and  forward  on  a  stand,  preferably 


■ 

■ 

■ 

■ 

Fio.  61.— The  MiaKS- 


made  of  metal.  The  head -rest  is  also  shown  in  the  picture,  and 
the  means  of  illumination  by  electric  light.  The  mires  are  some- 
times  called  targets.    They  are  also  represented  in  the  drawing. 
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It  is  the  overlapping  of  these  mires  on  the  second  tuminp,  m 
described  in  the  directions  for  using  the  instrument,  which 
termines  the  degree  of  astigmatism  with  the  rule.    In  the  older] 
instrument  a  complete  parallelogram  and  a  parallelogram  cnV 
away  in  the  form  of  steps  were  used,  but  the  reflectetl 
which  is  observed  on  the  cornea  is,  I  think,  preferably 


Tia.  m.—UiVM  £ucrLT  AppmoxiHATio. 


with  the  mires,  than  with  the  steps  of  the  first  model.  The 
separation  of  these  mires,  on  the  second  turning  indicates  astig- 
matism against  the  rule,  and  the  overlapping  on  the  third  turn* 
ing  of  90='  would  show  the  degree  of  astigmatism  against  the 
rule.  If  no  astigmatism  at  all  exists,  there  is  no  overlupping 
and  no  separation  on  the  second  turning. 

A  recent  alteration  is  a  thumb-screw,  fixed  on  the  graduated 
arc.  By  means  of  this  screw,  both  of  the  mires  are  made  to 
move  at  the  same  time,  and  to  an  equal  extent,  one  not  remain- 
ing fixed  on  the  arc  at  20"  from  its  centre,  as  before,  wliile  the 
other  was  left  to  do  all  the  moving.  Dr.  A.  E.  Davis  has  used 
this  improved  ratchet  in  his  office  for  abtjut  two  months. 

Dr.  Thos.  Eeid,  of  Glasgow*  has  invented  a  pijrtable  opbtbalmo* 
meter,*    I  have  had  no  opportunity  to  use  this  instrument,  and  I  tm 
say  nothing  of  it  except  what  is  said  by  the  iuveutor*  a  well-knowB 
authority  in  ophthalmology.    Tlie  essential  parts  of  his  instnimart 
are  an  aplanatic  convex  lens  of  known  focus,  a  rectangular  prism 
neutraliaed  in  its  centre  by  ft  smaller  prism,  one  side  of  the  rectangu* 
lar  prism  being  adjacent  to  the  lens,  and  tlie  circular  or  other  •li*' 
being  opposite  the  other  side  in  the  principal  focus  of  ilie  Ihh 
When  the  instrument  is  held  in  front  of  the  convex  reflecting  sur- 
face, with  the  disc  turned  toward  a  luminous  body,  a  virtu/d  Inm^ 
of  the  disc  will  Iw  formed  at  a  virtual  ftKus  of  the  convex  reHefting 
surface.    This  image  will  only  be  seen  distinctly  by  the  enuuetropic 
eye,  through  the  neutralized  portion  of  the  prism  when  the  foi*ih  "f 
the  lens  in  front  coincides  with  the  virtual  focus  of  the  conve .  - 


'  Prooeedmgs  of  Ui«  Royal  Society,  vol.  55. 
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face,  The  instrument  is  held  in  the  observer's  left  hancl^  which  re&ta 
on  the  forehe^id  of  the  patient,  the  disc  being  directed  to  a  luminous 
source  to  the  right  of  the  observer.  Dr.  Reid  states  that  the  instru- 
ami  reeembles  that  of  Javal  and  Schiotz, 

The  optical  system  of  the  ophthalmometer '  is  composed  of  two 
object-glasses,  LL'  {Fig,  64),  between  which  is  placed  a  bi-refriicting 
Wollaston  prism,  W,  a  positive  eye-piece  of  5(j  diopters^  and  a  hair- 
ciMS.    The  whole  is  carried  by  a  tube  of  fixed  length. 

The  whole  objective  system  can  be  drawn  back  by  taking  hold  of 
tbeoone,  C,  which  is  in  the  front  of  the  instrument,  and  drawing 
fimly  forward  without  turning,  for  the  system  is  provided  with  a 
pin  which  assures  the  position  of  the  plane  of  division  {dcdnuble- 
f^ml)  by  attachment  to  the  graduated  arc,  WTien  it  ia  put  back  in 
place  it  must  be  pushed  well  back,  iu  order  not  to  get  the  instrument 
out  of  order. 

The  two  object-glasses  are  silike ;  their  diameter  ia  40  millimetres 
and  their  focal  distance  280  millimetres.  These  tvvo  lenses  are  aehro- 
nwtic  and  aplanatit\  with  thin  peculJiiritj-,,  that  the  tliuts  are  on  the 
side  of  the  parallel  rayii,  that  is  to  say,  that  the  crowns  are  turnetl, 
one  toward  the  eye  which  i&  obuerred,  the  other  toward  the  eye- 
piece. The  position  of  the  hair-crosH  is  such  that  the  inatriiment  ia 
ia  poeition  when  the  object  observed  is  in  the  focus  of  the  anterior 
Ime,  tiiat  is  to  say,  when  the  luminous  rays  are  parallel  between  the 
two  object-glasses. 

The  division  given  by  the  hi-refracting  Wollastou  prism  is  2.95 
milJimetres  fur  the  distance  where  it  is  placed  from  the  eye  observed. 
The  exactness  of  division,  and  of  jointure  of  the  bi-refmcting 
pnsm»  is  serured  by  a  S|)eeial  device^  and  verified  by  means  of  the 
fiue  inatrument  which  M.  Laurent  has  con&tntcteil  for  that  pur- 
pose. 

Nothing  has  been  spared  in  order  to  attain  accuracy  in  work' 
iDgof  this  prism  and  the  object-glasses;  those  three  pieces  really  do 
'fladit  to  the  artists  who  make  them,  with  a  regularity  which  guariui- 
teea  the  satisfactory  working  of  the  insti-ument. 

In  front  of  the  tube  of  the  glass  is  seen  a  con*>,  the  anterior 
opening  of  which  is  ^0  millimetres,  and  which  can  be  unscrewetl  in 
order  to  clean  the  anterior  object-glass,  which  should  be  occasionally 
done. 

When  the  tube  which  contains  the  object-glass  is  withdrawn,  the 
object-glasses  can  also  be  unscrewed  in  order  to  clean  their  interior 

^  This  iledcdption  is  ft  traQalatioii  of  an  article  by  O.  Sulzerof  Winterthur, 
ifiwitzerlaAd.         Javal,  ioc-cit-,  p.  15. 
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surfaces  and  the  surfaces  of  the  prism ;  it  is  ver}-  rare  that  this  opora- 
tiou  is  advantageous. 

The  eye-piece,  is  easily  taken  out  for  cleaning.  A  division 
traced  the  length  of  the  spiral  slit,  in  which  a  pin  works,  facilitates 
putting  back  the  eye-piece  invariably  at  the  same  point.  Each  of 
the  divisions  corresponds  to  a  displacement  of  a  millimHtre  of  the 
eye-piece,  and  each  millimetre  corresponds  ap])roximat*^ly  to  a  varia- 
tion of  three  diopters  of  the  observer's  eye.  So  that  if  an  emmetrope 
pxTts  the  eye-piece  at  zero,  a  myope  of  six  diopters  will  put  it  at  the 
second  division.  The  eye-piece  moves  in  a  tuljo  T,  providtnl  with  a 
pin,  and  which  can  be  withdrawn  by  pulling  hard.  Do  not  take  it 
out  unless  the  hair-cross  needs  ref>air. 

The  tube  of  the  glass  turns  wholly  in  the  fixed  tube  B,  which  i8 
situated  behind  the  disc  D.    In  order  to  take  the  glass  apart^  hold 


Fio.  64.— Tnl  T*I,(»C0PK  or  ms  Ophtbalhohkter  with  thk  Ana    L  t/.  Th**  two  obJpctlT«; 

W.  Wolloaton'H  Iji'refracting  [irinm^i;  Ct,  \»n»lt\vv  eye-pie**;  A,  arc;  C,  column;  tulw  In  whidi 
iliK     tf^pietie  movtfs;  Bi  t^xed  tubu  in  front  of  Che  disc. 


with  one  hand  the  graduated  arc  with  the  object-glass,  while  the 
other  baud  unscrews  the  tube  so  as  to  separate  V  from  V  (Fig.  64), 

It  is  possible  then  by  pulling  to  take  out  the  tube  in  fi-ont  of  the 
disc.  This  operation  should  never  he  performed  uideee  the  rotating 
movement  of  the  instrument  about  its  axis  leaves  something  to  be 
desired.  If  the  movement  is  too  easy,  wii>e  the  tnlie  and  put  it  hack 
in  place;  if  it  is  tiio  hard,  put  on  a  little  oil,  then  remount  the  lube, 
screwing  the  pieces  into  one  Miotber.  Two  cot-ches  upon  the  fixed 
tube  of  the  glass  facilitate  putting  the  inBtrument  in  position;  they 
form  a  finder  which  helps,  hy  sighting  as  with  a  gun,  to  direct  the 
glass  approximately  toward  the  eye  under  obser\'ation. 

The  tube  is  supported  by  a  brasss  column  C  which  is  fixed  upon 
a  tripod  in  casting,  which  slides  upon  the  plane-tiible.  The  posterior 
branch  of  the  foot  is  supiK>rted  by  a  screw  designed  to  regulate  the 
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vertical  movements  of  the  telescope.  The  mean  position  of  this  ad- 
justing screw,  corresponds  to  the  mean  position  of  the  eyes  under 
observation,  and  its  length  is  such  that  it  is  impossible  to  depart 
from  the  limits  of  the  practicable  positions  of  the  instrtunent. 

A  second  slot,  situated  further  forward,  is  designed  for  use  when 
it  is  wished  to  employ  a  division  (d^doublemeni)  one-half  less,  which 
Diakes  an  extra  object-glass  necessary. 

When  the  instrument  is  not  in  use  the  adjusting  screw  should  be 
pat  in  this  second  slot,  to  avoid  the  danger  of  any  awkward  person 
Btriking.the  tube  of  the  telescope. 

Within  the  white  circle  of  the  large  disc  (Placido's),  are  in- 
verted figures  which  are  seen  erect  in  the  corneal  reflection.  These 
mark  the  position  of  the  axis  of  the  cylindric  glass  to  be  ordered. 
The  markers  on  the  mires,  and  the  long  marker  placed  at  right 
angles  to  the  arc  indicate  the  axis  when  the  instrument  is  being 
used.  There  are  also  numerous  similar  circles  at  increasing  dis- 
tances apart  from  the  centre  to  the  periphery,  so  arranged  that 
they  always  are  at  the  same  distance  from  each  other  in  the 
corneal  reflection.  They  show  the  size  of  the  corneal  image. 
The  large  white  circle  near  the  centre  shows  the  size  of  the  ob- 
ject on  which  the  calculations  of  the  normal  radius  of  the  curva- 
ture of  the  cornea  are  based,  and  also  the  change  in  the  size 
of  the  object  at  each  meridian.  The  numerous  radiating  lines 
from  the  centre,  marked  in  centimetres,  are  marked  in  milli- 
metres for  measuring  the  pupil,  and  at  the  other  side  the  re- 
fractive power  is  marked  in  diopters. 

Although  the  student  may  find  much  of  interest  in  physio- 
logical investigations  with  the  disc,  the  really  important  parts 
with  which  the  practitioner  is  chiefly,  if  not  entirely,  concerned 
are  the  markings  for  the  axes  and  the  pointers.  He  could  well 
dispense  with  the  lines  for  measuring  the  pupil  and  the  size  of 
the  image. 

As  is  seen  in  the  flgure,  the  head  of  the  patient  is  sup- 
ported by  the  chin-rest  and  the  frame,  so  that  the  centre  of 
curvature  of  the  cornea  lies  approximately  at  the  centre  of  the 
curvature  of  the  arc.  As  has  been  shown  in  the  description  of 
the  method  of  using  the  instrument,  a  more  exact  adjustment 
of  the  distance  is  secured  by  moving  the  telescope  until  the 
doubled  images  of  the  two  mires  are  reflected  on  the  surface  of 
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the  cornea,  and  very  sharply  defined.    The  distance  f>f  theim 
is  abtiut  four  millimetres  behind  the  centre  of  the  cornea. 

During  the  yenm  in  which  Javal,  aided  by  Schiotz  and  GporgeJ. 
Bull,  was  laborintj  to  secure  a  practical  instrument  for  ever\--iiaT 
in  a  conKulting-roum,  he  made  many  alterations  in  the  instrument:  bat 
that  which  has  l)een  finally  settled  upon,  the  model  of  1889^  has  b1| 
the  qualities  that  can  be  reasonably  expected  of  a  scientific  inst: 
ment,  although  those  are  not  wanting  who  are  still  engaged  io  in 
proving  the  instrument  or  the  stand.  The  use  of  electric  lamf«t, 
univt'i'sal  in  this  country,  has,  in  my  opinion,  done  more  tInTi 
one  thing  to  popularize  the  instrument  in  the  United  Statr- 
haa  made  its  use  independent  of  the  situation  of  the  consulting-room. 

The  purcharjer  of  an  ophtliahnometer  should  be  very  careful  I 
have  the  instrument  tested  by  an  expert  1)efore  beg^inning  it$  tm 
There  have  been  unjust  criticiams  upon  the  truthfulness  <if  thciiistiu 
ment,  based  upon  a  worthless  prism  or  other  defect  in  the  maitufae 
ture,  and  this  in  instruments  said  to  hare  been  made  in  Paris  unde 
the  eye  of  Javal  himself. 

Articles  have  als4j  been  published  in  this  country,  whichv  frtJini 
maihem»tical  standpoint,  have  demonstrated  to  the  sfitisfactitm  o 
till'  authot^,  thiit  the  Javal  audSchiotz  instrument  is  not  to  lie  reli« 
UiK>n  for  llie  me^isurement  of  the  d^^^ree  and  axis  of  corneal  astigmi 
iism,  and  the  c^mswiuent  deductions  as  to  the  refraction  of  the  eyi 
My  answer  to  ilieui  U  not  from  a  mathematical  standpoint,  for  I  cm 
not  even  follow  tha^e  writers  in  their  calculations,  but  I  will  eay 
tliat  iKtth  in  otir  practice  in  the  hospital  and  in  my  consuhing-rooni 
my  ctilleagues  and  myself  find  it  by  far  the  mo^t  exact  and  compkl 
means  of  accomplishing  jiist  what  these  writers  say  it  cannot  Jo, 
also  remember  tliat  the  man  vt-ho  proved  that  a  vessel  could  not  can; 
enough  coal  to  take  it  acro^  the  Atlantic  by  steam,  li^-ed  to  cross  i 
just  snch  a  ship. 

The  imiK^rtant  d^luctions  to  b©  made  from  the  findings  of  th 
ophtfaAlmonieter.  and  the  pn>per  method  of  ordering  glasses  from  thofl 
fimlings,  wilUie  fully  discusssed  iti  the  chapter  upon  the  eontlitioDSO 
the  eye  retiuirlug  the  uae  of  glftssee. 

Tn  1S5,%,  four  yearsi  after  the  invention  of  the  ophthiilm* 
scope,  an  American  edition  of  MacRenzie's    Treatise  on  tb 


*  OpIitbftlnMuwpkKvv  «tv  uov  nwituffecCin«<l  in  York  hy  O«ofg«ti  ft  Hiln 
mkI  E.  MrvTOwiUL  »  •«  in  Fui«  mad  Utrecht,  and,  1  think.  Xhej  U 
mucfti  bvncr  bwrr  ■»  tvcbi^  tfar  sWid  aimI  illunaiiutioci. 
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Eye"  was  edited  by  one  of  the  surgeons  of  an  ophtbalniic  in- 
stitution, and  published  in  Philadelphia.  Aa  an  introduction  to 
the  treatise,  a  short  account  of  the  ophthalinnacoije,  which  had 
lhf!tt  been  invented  more  than  fonr  years,  was  given.  So  little 
was  the  esteem  of  even  a  surgeon  of  a  great  hospital  of  the  value 
of  Helniholz's  invention,  that  he  made  the  following  remarks 
in  the  course  of  his  account  of  it: 

**X  great  deal  more,  however,  has  been  es:pected  of  and  claimed 
fur  this  instrument,  than  it  is  cjipjible  of  accomplishing,  in  the  present 
state  of  its  construction.  In  the  first  place,  the  great  concentration  of 
light  which  it  producosin  the  eye,  rf^nderg  ita  employment  highly  in- 
jurious, even  for  a  few  moments  of  time,  in  the  incipient  stages  of 
disfiLse-  In  capites  where  it  can  be  endured,  its  employment  for  any 
Wiiflh  of  time  sufficient  to  detect  all  the  changes  which  ha^'e  taken 
place,  produces  an  excited  and  unnatural  condition  of  the  structures 
which  are  the  subject  of  investigation,  and  might  readily  lead  the 
oWrver  astray  in  his  diagnosis.  lu  eases  of  more  confirmed  disease, 
it  might  not  give  rise  to  such  annoyances  and  serious  consequences." 

In  the  light  of  our  present  knowledge,  it  is  almost  inconceiv- 
able that  such  an  estimate  could  be  made  of  the  ophthalmoscope. 
But  this  experience  is  not  unique.  The  ophthalmometer  is  going 
Tlirough  the  same  kind  of  criticism,  and  I  venture  the  prophecy 
that  the  objections  to  it,  that  are  now  being  made,  will  some 
day  be  found  to  be  of  no  more  value  than  those  that  were  urged 
against  the  ophthalmoscope  by  the  American  editor  of  Mac- 
Kenzie. 

TESTING  THE  EYE  WlTfl  GLASSES, 

Having  learned  the  visual  power  and  the  presence  or  absence 
of  oomeal  astigmatism,  we  turti  to  the  testing  of  the  eyes  with 
fbnee.  For  this  purjiose,  we  require  what  is  called  a  trial  case, 
containing  a  complete  set  of  convex,  concave,  and  cylindrical 
{passes. 

As  will  be  shown  in  the  chapters  upon  hypermetropia  and 
hypermetropic  astigmatism,  it  is  sometimes  unnecessary  to  go 
frrther  than  this.    In  many  eases  of  asthenopia  from  corneal 
astigmatism^  when  the  vision  is  J$  or  f| — we  may  prescribe 
readings  of  the  ophthalmometer  alone.    Much  of  the 
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tedious  trial  of  the  days  before  tbe  ophthalmometer  is  avoided 
by  the  use  of  this  instrumerit. 

TESTING  THE  POWER  OF  THE  EXTERNAL  MUSCLES  OF  THE  EYE. 

Many  practitioners  lay  great  stress  upoa  au  examination  of 
the  power  of  the  external  muscles  of  the  eye,  and  there  is  much 
ophthalmic  literature  and  practice,  ba&ed  upon  *such  examina- 
tions. For  reasons  which  I  have  fully  given  in  the  body  of  this 
work,  in  the  discussion  of  asthenopia,  I  do  not  ever  use  instru- 
meats  for  this  purpose.  And  I  give  no  account  of  thera  in  this 
book,  although  the  test  by  prisms  of  the  degree  of  deviation  in 
paralysis  will  be  fully  given  elsewhere. 

FIELD  OF  VISION, 

In  certain  cases  of  supposed  or  actual  disease  of  the  optic 
nerve,  also  in  glaucoma,  and  some  other  affections  of  the  back 
part  or  bottom  of  the  eye,  it  will  be  important  to  determine  the 
size  of  the  visual  field.  By  this  term,  we  mean  the  space  in 
which  the  patient  can  see,  when  the  gaze  is  steadily  fixed  upon 
an  object  held  exactly  in  the  direct  line  of  vision — that  is  to  say, 
the  space  in  which  the  patient  can  see  objects,  when  the  macula 
is  fixed  upon  them.  This  can  be  rudely  done,  but  with  sufficient 
accuracy  in  some  cases,  such,  for  example,  as  cataract,  when  we 
Only  desire  to  know  whether  the  retina  and  choroid  are  sound  at 
the  periphery,  as  well  as  at  the  centre,  V>y  using  a  candle  flame  in 
a  darkened  room.  The  procedure  is  as  follows:  The  eye  not  to 
be  examined  is  carefully  covered  with  a  napkin,  or  the  like,  and 
the  candle  flame  is  held  exactly  in  front  of  the  pupil  of  the  other 
eye.  The  examiner  now  holds  his  hand  between  the  light  and 
the  patient'a  eye,  and  causes  him  to  keep  the  gaze  steadily  fixed 
in  the  centre,  while  the  light  alternately  shaded  and  revealed  is 
brought  to  the  lower  and  upper,  outer  and  inner,  side  of  the 
patient*s  face  in  turn.  In  this  way,  it  can  be  readily  and  ex- 
actly determined  whether  the  flame  is  seen  in  all  parts  of  the 
field  alike,  with  equal  distinctness,  or  whether  any  defect  occurs. 
(See  Cataract.) 

For  cases  of  disoasej  or  susi>ected  disease,  of  the  bottom  of  the 
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eve.  however,  a  more  esact  examination  must  be  had,  and  the  field 
carehilJy  mapped  out  and  recorded.  For  this  purpose,  a  peri- 
meter is  to  be  used.  There  is  a  large  variety  m  these  instruments. 
Aronvenient  and  jjortable  one  is  that  modified  by  Dr.  J.  B. 
Emerson-  This  is  used  by  the  surgeons  of  the  Manhattan  Eye 
and  Ear  Hospital,  both  in  private 
Mid  public  practice.  It  is  an  ex- 
cellent instrument^t  giving  accu- 
rate results  (see  Fi^.  fjo). 

The  following  is  a  method 
without  a  perimeter.    Place  the 
patient  about  twelve  inches  from 
a  blackboard,  and  have  him  di- 
rect the  eye  to  be  examined  (the 
other  one  being  covered)  toward 
a«raall  dot  or  cross  marked  in  the 
centre  of  the  board.    Take  a  piece 
of  chalk  fastened  to  the  end  of  a 
stick,  and  advance  it  slowly  from 
the  edge  of  the  board,  and  mark 
the  spot  where  it  is  first  seen, 
not  as  chalk,   but  merely  as 
something  whit©  coming  toward 
the  eye.    Rej)eat  this  in  every  di- 
rection, and  join  the  marks  by  a 
line.    This  maps  out  the  qnanti- 
iaiive  field.    By  marking  in  tlie 
same  way  the  points  where  the 
patient  can  first  recogn  ize  the  ap- 
ching  object,  as,  for  instance, 
count  fingers,  the  qnafitafu'e 
field  ia  obtained.    By  using  bits 
of  cohired  paper  as  objects,  the 
diflfei'ent  color  fields  are  obtained. 
In  the  normal  eye  blue  has  the 
largest  field,  red  the  next,  green  and  yellow  next.    It  is  essential 
in  these  tests  that  the  putient  keep  his  eye  Jli'ed  upon  the  central 
dot.  during  the  tvhoh  eA-atuinafion.    If  vision  is  reduced  to  per- 
ception of  light,  the  patient  is  made  to  keep  his  eye  directed 


Fro.  OS,— "ElfRBaCiK'9  PBRIMItTtB,  WJTBTWO 

f^UD'INH'   t'IbJBCT  C'AKRIEHS   OH   HOUU  BUM 

ISxuK.  Tlie  arc  is  ik  rtcmidrcle  of  12.7  cai.  <5 
liiciies)  riuJim,  revolrln^  on  a  bulLon  spiDdlp^ 
fthil  la  ili^'iiied  tin  its  convejt  surfacH  iat^ 
v'ifihtffvn  eijual  parts,  numbered  frcim  Oi« 
LTiitr*  to  The  t'ltreniltieH.  On  each  arm  of 
thii  ftre  JR  a  perfflratcd  HlWe,  so  madu  tho^ 
suiAll  pifCM  of  pajjj^r  can  TeprtBent  tlie  ob- 
jectlTc  pr.il&t^  lu  l>e8tlngthe  en|(ir-*oncH,  col- 
nreJ  popcr  can  l<e  uR-fd-  The  an?  I«  mjp- 
porti^d  ljy  a  (lUAilratit.  motrnt^t  upon  an  ad 
Jitslable  upright  evi  in  ik  firm  brocs  bd»e. 
Thv  »ea1e  00.  whicl)  the  Oagle  ot  revolution  ii 
DHwciured  Id  fixed  to  the  quadrant,  and  a 
pniDT«T  attached  to  the  revolving;  arc  indi- 
cate the  mt^ridlan  teat«l-  The  chin-rest  la 
di'iiiljl*.  thts  rigtit  Tor  the  Iftt  fry«.  nnii  v*n 
iTrKi.  Tht'  pye  of  the  perstoti  t«ii(ed  should 
bt*  yj,i  cm.  (T>  jnctiMj  from  the  apertun;,  afl4 
ou  0.  levfl  W  ith  it. 
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straight  forward,  and  a  lighted  candle  is  used  in  the  same 
as  the  chalk  to  determine  the  hmits  of  the  field. 

A  convenient  and  rapid  way  of  testing  the  fi.eld  is  as  folio 
Place  yourself  t^vo  feet  from  the  patient,  with  your  eye  on  a  i 
with  his,  and  directly  in  front  of  it.  If  testing  his  right  eve, 
for  example,  have  him  look  ttteadily  with  this  iuto  yovir  left 
eye,  the  other  eye  of  each  heing  closed,  then  by  using  the  testing 
object  midway  between,  that  is.  a  foot  from  each,  you  caa  raap 
out  the  patient's  field,  and  at  the  same  time  compare  it  mtli 


Fig.  Bfl. 

your  own,  which  is  supposed  to  he  normal.  The  field  maybe 
concentrically,  or  irregularly,  contracted  or  interrupted  by  scoto- 
raata  (Gr.  rfjt"-"ff,  darkness)  or  bliad  spots.  To  test  for  soito 
mata,  carry  the  objects  from  various  parts  of  the  periphery  of 
the  field  quite  up  to  its  centre,  and  observe  whether  there  are 
areas  where  it  is  indistinct,  or  whei'e  it  disap|>ears  from  vieff 
altogether.  Sometimes  the  right  or  left  half  of  each  field  ii 
wanting  —  homonymous  or  eqirifatcral  hemio^na  halt 
and  vision).  Sometimes  the  outer  half  of  each  field  is  lack- 
ing, temporal  hewiopiu:  sometimes  the  inner  half,  na^al  ham- 
opict.  In  the  normal  field,  there  is  always  a  blind  spot,  com?- 
Rpouding  to  the  optic  disc,  whose  fibres  are  insensible  to  ligli^- 
This  is  called  the bhnd  spot  of  Mariotte,'*  after  the  man  who 
first  described  it  (Mariotte,  France,  seventeenth  century  ).  Under 
ordinary  circumstances  it  is  not  noticed,  and  occasions  no  iiicoa- 
venience.    Each  point  of  the  field  corresponds  to  an  opposite 
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part  of  the  retina,  for  example,  the  temporal  fields  correspond  to 
the  nasal  half  of  the  retina,  and  the  nasal  to  the  temporal 
Charts  for  recording  the  results  of  the  examination  go  with  the 
instruments. 

CX>IiOR  BLINDNESS. 

It  becomes  necessary  for  the  ophthalmic  surgeon  to  make  testt:^ 
for  that  important  condition  known  as  color-blindness.  The 
physiology  and  pathology  underlying  this  condition  are  fully  dis- 
cussed in  the  chapters  upon  Disease  of  the  Retina  and  Optic 
^'erve,  but  the  method  of  determining  the  condition  may  per- 
haps be  as  well  described  in  this  chapter. 

The  perception  of  colors  may  be  defective  congenitally,  or 
bom  disease.  It  is  best  tested  by  worsteds,  representing  the 
ordinary  primary  colors  and  their  different  shades.  A  skein  of 
worsted  representing  one  of  the  primary  colors,  for  instance 
green,  is  laid  out,  and  the  patient  is  directed  to  put  beside  it  all 
the  samples  which  seem  to  him  to  be  of  the  same  color.  Th$ 
other  primary  colors  are  used  in  the  same  way.  Tests  which 
simply  require  the  patient  to  nanie  the  colors  are  not  considered 
reliable,  for  the  reason  that  the  color-blind  learn  to  name  colors 
correctly  from  the  intensity  of  their  illumination,  and  so  forth. 
The  worsted  test  is  known  as  Holmgren's  (Prof.  Holmgren^. 
Sweden,  nineteenth  century). 

Holmgren  begins' with  light  green,  and  when  mistakes  are 
made  with  this,  he  takes  up  some  shade  of  rose,  a  color  between 
red  and  blue.  He  divides  all  cases  of  color-blindness  into  total 
and  partial  color-blindness.  In  the  former  colors  are  not  distin- 
guished from  each  other  as  such,  but  according  to  their  relative 
brightness.  Partial  color-blindness  Holmgren  divides  into  red- 
greeD,  and  violet  blindness.  In  the  toxic  amblyopias,  the  color- 
sense  is  impaired  in  certain  parts  of  the  field.  This  is  tested  by 
red  and  green  cards  held  on  the  pointer  of  the  perimeter. 

DOUBLE  VISION. 
(d^n-/wif,  double,  oV-if,  vision.) 

The  determination  of  the  seat  of  double  vision  is  an  im^ 
portant  matter.    There  is  no  symptom  of  the  eye,  unaccom- 
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pauied  by  pain,  that  is  more  disturbing  to  the  patient, 
fundamentally  important  to  determine  which  muscles 
fault,  where  double  vision  occurs.    This  may  be  dono  in  tli<^ 
lowing  manner:  a  lighted  candle,  or  some  similar  suiirce 
illumination,  is  placed  on  a  stand  twenty  feet  away,  and  one 
the  patient's  eyes  is  covered  by  a  red  or  other  coloreil  glass, 
preferably.    These  colored  glass  discs  are  found  in  tLi.€ 


0. 


Via.  B?.— Repr^aeUta  ibe  diplOipla  reBulttnfr  from  can reriTPDce  of  one  eye.  Thp  ripfM  ^ 
dirocCed  toirard  the  object  tha  Imog?  of  whlcb  falls  oa  ttw  fovea  ceatrallH  fif  the 
TB,  A&tl  \e,  projected  correctly  to  O.  Thu  left  eye  is  colHferffPDt.  tbo  uiacula  being  turaeiffl*** 
In  thls«yfl  the  tma^  of  irutcail  nf  raUlTi};  uti  Lhf  fnvi^e  ii««ntniliR.  Tails  rm  reaiuittip' 
c.  at  clip  iuiierai^e  ot  m.  Hut!  l«  uroj^-twJ  Ui  a  ]«tiul./.  at  left  of  iMv  true  lnug«.  uid*^ 
Inui^  is  producetl.   Thiti bamoajmaua  diplgpl^ 

cases.  If  the  patient  has  double  vision  at  that  distance^  bei^' 
see  two  lights,  one  a  red,  the  other  of  the  normal  color.  Il 
by  the  position  of  these  two  lights,  relatively  to  each  other,  th 
we  determine  which  muscle  is  at  fault,  in  the  absence  of  mi 
cular  equilibrium.  If  the  red  glass  be  in  front  of  the  right  e; 
and  the  patient  sees  the  red  light  on  that  side,  there  is  so-cal 
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immpms  diplopia,  and  v&have  a  paresis  of  the  external  rectus 
jtaiBcIe,  convergent  strabismus,  which  is  supplied  by  the  sixth 
jtarre,  and  if  the  paresis  be  of  any  considerable  degree,  converg- 
hot  strabismnB  will  be  observed.  This  muscle  has  become  so 
fenakened  that  its  antagonist,  the  internal  rectus,  overbalances 
Kl  The  eyeball  being  displaced  inward,  the  macula  lutea  is 
bplaced  outward,  and  homonymous  diplopia  results. 


*--Bq3Te«eDt«  the  revene,  or  crosBed  diplopia.  In  this,  the  left  eye  is  divergent,  the 
'■'■lieingtnrned  Inward,  and  the  imaRe  of  <>  falls  on  the  retina  at  a  point  e,  at  the  outer  side 
*■»*•  is  projected  to  /,  at  the  right  of  O.  The  greater  the  deviation  of  the  visual  lineB, 
*^  tput  will  the  two  inoages  seem,  and  the  less  distinct  will  the  false  image,  /,  appear. 

If  crossed  diplopia  is  found,  it  is  the  internal  rectus  that  is  at 
It;  the  eyeball  is  displaced  outward,  and  the  macula  inward, 
1  a  consequent  crossed  double  image— that  is  to  say,  the 
mi  sees  the  red  image  on  the  opposite  side.  If  no  actual 
lie  vision  occurs  by  this  test,  a  halo  may  be  thrown  on  the 
,  or  it .  may  be  said  to  blur.  The  deviation  in  that  case  is 
gfat  that  a  distinct  image  cannot  be  formed. 


17a 


METHODS  OP  EXAMINATION. 


LAITINT  INgUFFIClESCIES. 

A  great  deal  of  stress  is  laid  by  some  writers  upon  la 
insufficiencies,  whicli  are  brought  out  by  the  use  of  pn' 
This  subject  will  be  fu!Iy  discussed  later,  but  it  ma}' be  well 
say  here  that  in  all  cases  of  actual  paralysis  of  the  ocular  m 
the  candle  fiame  and  colored  glasses  will  detect  it.  It 
sometimes  be  necessary  to  reduce  the  distance  at  which  the  c 
flame  is  placed,  or  to  hold  it  in  a  certain  direction,  in  ord 
demonstrate  the  double  vision,  and  to  show  which  muscle, 
muscles,  are  at  fault. 

Vertical  diplopia  will  be  discussed  under  Paresis  of  the  Oc 
Musoleg. 

PRISMS. 

A  prism  bends  the  mys  of  light  in  the  direction  of  its 
according  to  the  size  of  its  angle.  If,  while  regarding  an  ubj 
a  prism  is  placed  before  one  eye,  with  its  base  inward,  the  ra 
from  the  object  will  be  deviated  inward*  and  the  image  will  " 
formed  on  the  retina  inside  of  the  macula.  There  will 
homonymous  diplopia.  The  eye  will  instinctively  try  to  o" 
come  this  by  rolling  outward,  so  as  to  bring  the  image  aga* 
upon  the  macula.  If  this  effort  be  successful,  single  vision  will 
thus  be  restored,  jirovided  the  prism  is  not  too  strong.  Prismi 
are  much  used  for  testing  strength  of  the  muscles,  the  strongesfr 
one  which  can  be  overcome  by  them  being  taken  as  measure  of 
their  ]x>wer.  For  example,  if,  while  looking  at  an  ol>ject  twelv* 
feet  distant,  a  prism  of  15°  with  the  base  inward  can  he  placed 
in  front  of  one  eye  (or  a  prism  of  Vi*^'  in  front  of  each  e)*e) 
before  the  ability  to  fuse  the  double  vision  is  lost,  we  may  can- 
eider  that  the  prism  is  a  measure  of  the  power  of  the  external 
recti  at  the  distance  named.  Thus  also,  where  there  is  diplo- 
pia, the  strength  of  the  prism  required  to  fuse  the  imag« 
becomes  a  measure  of  tbe  deviation  of  visual  lines.  For  ex- 
ample, if  there  is  crossed  diplopia,  and  the  images  are  united  bf 
a  prism  of  15°,  placed  before  one  eye  with  the  base  inward,  we 
say  that  there  is  weakness  of  the  internal  recti,  of  15".  The 
eyes  are  able  to  unite  double  images  widely  separated  laternllVt 
but  cannot  unite  those  showing  more  than  a  very  slight  difEe^ 
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moe  in  height.  If  a  prism  of  10°,  base  upward  or  downward, 
B  placed  before  one  eye,  a  diplopia  is  thus  produced  which  can- 
Bflt  be  overcome.  The  impulse  for  single  vision  is  annulled, 
ud  the  eyes  yield  passively  to  the  muscles  which  happen  to 
M  the  strongest.  This  fact  is  made  use  of  in  the  prism  test 
IB  to  the  power  of  the  internal  recti. 

To  examine  the  action  of  the  muscles^  the  patient  may  be 
firected  to  look  at  a  pencil  and  to  follow  it  with  both  eyes, 
without  moving  his  head,  while  it  is  carried  slowly  in  various 
3irections  through  his  circle  of  vision.  If  a  muscle  is  insufficient, 
or  paretic,  the  eye  may  often  be  seen  to  waver  and  lag  behind 
its  fellow,  when  turned  in  the  direction  of  such  muscle's  action. 
tot  example,  if  the  right  externus  is  weak,  when  the  pencil  is 
moved  to  the  patient's  right  side  the  left  eye  will  follow  it,  but 
the  right  will  not,  or  will  do  so  in  an  uncertain,  faltering  man- 
lier. The  internal  recti  may  be  tested  as  to  their  converging 
ynwer  in  the  following  manner: 

1.  The  patient  may  look  at  a  pencil  with  both  eyes,  while  it 
Jk  gradually  advanced  to  within  four  or  five  inches,  the  surgeon 
observing  whether  they  remain  fixed  upon  it,  or  deviate  out- 
ward. 

2.  "While  both  eyes  are  fixed  upon  the  pencil,  one  may  be 
corered  by  the  hand,  so  as  to  exclude  it  from  vision,  but  still 
»now  of  its  being  watched.  If  its  interuus  is  weak,  it  may  be 
leen  to  roll  outward,  as  soon  as  its  visual  sensation  is  thus  cut 
off. 

3.  Draw  a  fine  vertical  line  upon  a  piece  of  white  paper,  and  in 
&e  middle  of  the  line  make  a  round,  black  dot  one-third  inch  in 
^meter.  Let  the  patient  hold  this  at  his  ordinary  reading  dis- 
tance and  look  at  it,  while  a  prism  of  12°,  base  upward  or  down- 
ward, is  held  before  one  eye.    Two  dots,  one  above  the  other, 

then  be  seen.  If  the  muscles  are  normal,  the  dots  will  be 
Oti  same  vertical  line;  if  the  interni  are  weak,  they  will  be 
^parated  laterally  and  crossed^  that  of  right  eye  being  on  left 
tide  and  vice  versa.  In  the  latter  case,  by  placing  other  prisms, 
base  inward,  before  the  eye,  the  dots  may  be  brought  into  the 
Same  vertical  line,  and  the  strength  of  the  prism  required  for 
this  measures  the  deviation,  or  weakness  of  the  interni,  which 
B  present.    If  images  are  separated  laterally  and  are  homony- 
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mous,  it  shows  deficient  action  of  the  ejcterni.    Prisms  pi 
base  outwaril  before  the  eye  will  bring  them  into  the  same  ver- 
'tical  line.    The  prism  required  will  measure  the  muscular  weak- 
ness.   A  candle  may  be  used  instead  of  a  dot. 

The  most  common  defect  in  muscular  equilibrium  is  ordinary 
squintj  which  is  generally  discovered  at  a  glance  (see  Strabis- 
mus). Other  defects  are  often  so  slight  as  to  be  very  dfflScijlt 
of  detection.  Great  caution  should  be  exercised  in  making  de- 
ductions from  the  use  of  prisms  in  estimating  the  power  of  the 
ocular  muscles.  Different  results  are  often  obtained  from  the 
same  patients  at  different  examinations,  and  by  practice  patients 
learn  to  overcome  prisms,  and  see  single  with  them,  which  on 
the  first*  trials  produced  double  vision.  A  careful  study  of  the 
refraction,  renders  tests  for  muscular  equilibriiim  entirely  un- 
necessary, as  I  have  shown  *  the  muscular  power  of  eyes  of  per- 
sons without  asthenopia  does  not  come  up  to  the  so-called  normal 
standai'd,  in  a  large  proportion  of  cases.  There  is  prolmVdy  no 
standard  of  muscular  equilibrium  in  the  eye.  The  power  of  the 
muscles  varies  very  much  in  different  persons,  with,  apparently, 
equal  freedom  from  ocular  fatigue,  and  in  the  same  persons 
from  day  to  day*  just  as  does  that  of  other  muscles  of  the  body, 
the  grip  of  the  handj  for  example.  I  no  longer  use  these  or  any 
other  tests  for  the  power  of  the  external  muscles,  except  in 
paralysis  and  stral)ismus,  and  I  do  not  recommend  them  to  my 
pupils  in  my  lectures. 

TESTS  FOR  BINOCULAR  SINGLE  VISION. 

It  is  often  important  to  determine  whether  binocular  single 
vision  exists.  A  simple  test  is  to  hold  a  i*encil  midway  between 
the  eye  and  a  page  of  print,  while  reading.  If  there  is  binocular 
vision,  the  i*encil  will  not  interfere  with  a  view  of  any  part  of 
the  page.  If  only  one  eye  ia  used,  the  pencil  will  oljscure  the 
view  just  in  proptjrtion  to  its  size.  The  prism  t«st  consists  in 
holding  a  prism  with  the  base  upward  or  downward  in  front  of 
the  eye.  If  double  vision  apjx^ars,  it  proves  the  existence  of 
binocular  vision.    Quite  a  contingent  of  eyes  become  so  different 
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ixjTisiaal  power  from  disease,  or  are  congeaitally  of  eiich  different 
*^fracrive  power,  as  to  be  iudoiMJudeut  of  each  other. 


THE  SIMULATION  OF  BLIPSDNESa. 

Conscripts  desiring  to  avoid  anny  or'  navy  aervicet  those  de- 
*iriDg  discharge  or  pension,  neurasthenic  and  hyaterical  pei"9ons, 
joimg  lads  or  misses  wishing  to  avoid  school  and  study,  malin- 
rerHof  whatever  variety,  sofnetimea  feigri  bhndnesBof  one  eye, 
i;  -iich  persons  have  undergone  many  examinations,  it  is  some- 


.'-     i      -.     I'd    SlHlLATI.NHi    I  iJ.LMlXKSt..  Tlli- 

ii'niiit*!  tjf  a  pair  of  8|HH:tti«'l- -  ■ 
I-,',         lix-se  coJoPi  neutnJI»  nil  l*-it4T>. 
only  fed  It-ttcnt  ca.u  be  weD  throuifh  tin- 


t'liiisihls  I'll'  ji  ^^1■l"J^v  III' 
II-'  ill  ^JlTneiisioiislfl  tit'"  Ml' li- II  I"  --! 
'r>i  1  irilufT  In  one  eyn  ar^i      i  >'i  i  ii.- 

ri'ii  L'li<-s.  ituil  only  jfreeu  tLrfiiiKli 


i,-  rxon  wlTli  Dm-JTiAl  TJgiion  *w*ii  only  one  or  luij-  two  Irrtrra  sH^icr^l  acconlliiK  to 
Fnmi  tlte  eiflipiiimift  or  ft  pati^-ni  claiminjj  to  he  tiKtiil  of  oni?  e-je.  we  nifty  very 
r  mkf  correct  cDDdOBkms  u  to  tbelr  tnitfafulDCBS.  Ab  a  eoloe  test  Jt  ituiy  be  uiaa  ot 

times  diflGcuH  to  detect  the  fraud  they  are  practising,  but  with 
be^nuers  in  this  kind  of  deception  it  is  not  difficult.  The  use 
of  a  prisra  will  l)e  sufficient.  If  it  be  held  before  the  eye  of 
irhicb  no  complaint  is  made*  and  double  images  are  seen,  the 
fraud  is  at  once  detected.  But,  as  has  been  intimated,  this  will 
only  be  suflScient  with  beginners  in  malingering.  Malingerers 
Boon  become  familiar  with  the  action  of  prisms,  and  deny  that  it 
produces  double  images.  We  may  then  have  recourse  to  the 
Stereoscope. 

The  stereoscope  is  a  very  efficient  means  of  detecting  malin- 
^erera,  who  claim  that  one  eye  is  blind.    Unless  such  persons  are 
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very  well  informed  in  optics,  or  the  principle  of  the  stemjsty. 
they  wil"l  be  detected.    For  example,  a  card  may  be  arrang 
nnd  put  in  the  instrument  with  the  words  ''You  lie,"*  reversfd, 
placed  in  the  instniment  as  Lie — You.    They  will,  of  coujsi^J 
*iee  but  one  word,  if  blindness  actually  exist,  while  if  it< 
not  they  will  read  the  opposite  word.    Dr.  John  Green 
arranged  a  large  series  of  these  cards  for  use  in  the  ster^c^cofB 
to  test  the  existeiice  of  binocular  single  vision.    They  are  «| 
great  service. 

It  is  hardly  necessary  to  say,  that  there  are  very  few  cascil 
iu  which  any  such  complete  examination  as  has  been  here  i»utj 
lined,  will  be  required.  But  there  are  a  few,  where  every  resoun 
ill  exaauiuation  will  be  necessary^  and  many  in  which  much  I 
will  be  required  to  determine  if  a  disease  of  the  eye  exists,  i 
if  so,  upon  what  it  depends.    A  narrow  sx)ecialism  will  be 
avail  in  but  few  of  the  imjjortant  cases  that  come  to  the  otiiliS 
He  who  would  be  a  conii>etent  specialist,  must  first  be  an  es 
euced  general  practitioner.    Any  one  may  learn  in  a  few( 
to  reitiove  a  foreign  btxly  from  the  cornea,  or  to  perform  mo 
iuiiKirtant  operations  upon  the  eye,  or  to  adjust  a  glaissforl 
myopic  patient,  but  whoever  undertakes  to  understand  the  phi- 
losophy itul  >ii:niticauce»  and  apply  the  proper  treatment 
outhne  ilio  prognosis  in  ophthalmic  deviations  from  the  nornial] 
should  Ih?  i\vst  a  well-educated  and   experienced  practitioocrj 
fn>ni  sorvif*  tn  a  large  hospital,  or  in  general  practice. 


HISTORY  OF  CASES. 

The  surgwn  who  desires  to  ^ve  to  the  profession  the  bpn 
of  hi*  ^X|*erieni"t*,  should  keep  a  history  of  his  case«.    Eai'b  pr 
4itM>ll^r»  having  a  large  nimiber  of  cases,  will  gradually  fall  inW 
hi»  owu  \t[ikii  for  thi$.    It  is  a  mistake  to  note  down  so  much 
U*  im^vitr  tht*  meiutwy  \it  c«se&  and  the  capacity  to  think  tliet»* 
ovvr  jwhI  out,  but,  iu  refTaction  cases  especially,  and  even 
otht^rs,  uult^  at  k«&t  an  outline  iB  kept,  an  exact  description 
Xlmvi  will  b*^  imtx*«^bl^.    The  (ornitila  driven  below  is  one  wbi 
hm  bmk  6Totv«il  m  mj  practkn^  and  coe  which  I  can  comraeo 
K>  |K»  younir  prarUtkMMr.  m  qm  Uiat  will  serve  his  purpo^ 
until  hk»  ut>«KU  iUKl  McpmNK^  have  made  a  better  one. 
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1  blank  book  is  prepared  and  the  cases  noted  in  it.  Some 
Jialmologists  prefer  to  make  their  histories  on  cards.  The 
$er  of  losing  or  mislaying  these,  as  compared  with  the 
rity  of  having  bound  volumes,  placed  like  other  books  on 
library  shelves,  seem  to  me  to  outweigh  the  advantages  of 
2ard  method. 
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Sent  by 
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Age,  Address, 
History  and  present  condition, 


Vision, 
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Ophthalmometer, 

■| 

Ophthalmoscope, 
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CHAPTER  IX. 


THE  PRINCIPLES  OF  TREATMENT  AND  THE  REMEDI 

APPLICABLE. 

Treatment  of  the  Eye  not  merely  a  Local  Matter. — CoDBtitutional  Conditiooi 
portant.— Bright'e  Diaeaae^—Nerrous  Exhaustion. — Hot  and  Cold  A 
tionsof  Water.— Caustics  and  Astringents  — Alum. — Sulphat<?(if  Copiw  — 
Tannic    Ac  id.  — Boracic    Acid.  — Mydriatics.  — Cocai  ne  — Irritaala.— Oi; 
nients, — Je^uirity.— Exclusion  of  Light. — Aseptic  and  Antiseptic 
tioQS.  — Bandages,  ^Absorbent  Cotton. — Eje-Shades.  — Protective  Si>PctKhi 

GENERAL  REMARKS. 

It  is  sometimes  assumed  that  the  treatment  of  the  eyeii 
local  matter,  not  involving  general  therapeutics  to  any  cougid 
able  extent.    This  is  hardly  true  of  any  single  disease  of  thee.T^ 
In  each  of  ite  diseases,  after  aU  the  varied  injui-ies  that  iti 
Buffer,  before  and  after  the  performance  of  surgical  operati 
upon  it»  a  lai'ge  knowledge  from  actual  experience  of  tlie  pria* 
ciple^  and  prai-tice  of  medicine  and  surgery  may  be,  and  gevfst' 
ally  is,  requii'ed.    Besides  this,  there  are  various  constituti: 
conditions  and  diseases,  which  bring  in  their  train  alTectioos 
tlie  eye.    In  some  of  these,  the  eye  may  be  among  the  first  or" 
to  give  jx)sitive  evidence  of  general  disease,  this  being  not 
true  of  Bright'sdiseasei.  locomotor  ataxia,  diabetes,  andneu 
tbeiUM,  or  ner^'ou^  exhaustion.    ^lany  a  diagnosis  of  the  fo 
disease  has  been  tirst  made  by  the  ophthalmoscope.    In  n 
exhaustion,  asthenopia  is  very  likely  to  become  a  prom'" 
symptom.    This  is  also  true  of  diabetes,  while  in  incipient 
motor  ataxia,  inability  to  fix  the  eyes  steadily  for  an  ord'~ 
jieriixiof  time  and  other  itxlioatioas  of  asthenopia,  are  among 
syiuptottis  to  W  ]t)oked  out  for.    It  doe6  not  enter  into  ibe 
or  pnwiiKv  of  this  volume,  to  present  detailed  accounts  of 
general  dis^Wss^^  which  may  affect  the  eye.  However  much  &^ 
knowledge  the  praot>tk>uer  may  have  of  the  anatomy  and 
stologT  of  the  eye,  and  of  its  local  symptoms  when  diseased, ' 


must  have  a  good  knowledge  of  and  experience  with  the  sjinptoins 
of  constitutional  or  general  disease,  or  he  will  fail  in  attempting 
to  become  a  competent  specialist. 

But  in  this  chapter  it  is  only  intended  to  speak  fully  of  the 
local  means  of  treatment  in  the  affections  of  the  eye. 

COLD  AND  HOT  APPLICATIONS  OF  WATER. 

hi  acute  stages  of  purely  conjunctival  disease,  cold  water  is 
usually  a  grateful  and  efficient  application.    After  injuries  of 
the  lid  from  accident  or  surgical  interference,  this  is  also  usually 
true,  as  well  as  after  operations  upon  the  muscles  of  the  eye. 
An  efficient  way  of  making  these  applications,  is  to  apply  a  bit 
of  liaen,  sufficiently  large  to  cover  the  eyelids,  to  a  block  of  ice, 
and  theUj  when  it  has  become  cold,  to  the  closed  lids.    A  nurse 
should  sit  by  the  patient  and  renew  the  application  evei-y  mo- 
ment. 80  that  it  may  never  be  a  warm  one.    In  the  case  of  very 
vuung  children,  care  should  be  taken  that  the  integximent  ije 
Dot  frozen  or  unduly  chilled,  by  the  application.     When  the 
acute  symptoms  have  begun  to  abate,  the  patient  will  no  longer 
find  these  cold  applications  pleasant.    Neuralgic  pains  will  arise 
and  they  should  l)e  discontinued.    Indeed,  the  patient's  own  feel- 
ings will  generally  be  a  gfxid  guide  as  to  the  propriety  of  cold 
or  hot  applications.    The  ice  coil  is  sometimes  recommended  for 
making  cold  applications  to  the  eyelids,  but  its  weight,  as  well 
aft  that  of  ice-bagSj  renders  it  inapplicable. 

HOT  APPLICATIONS. 

These  are  especially  appropriate  in  inflammations  of  the  cor- 
and  iris,  in  phlyctenular  inflammation  of  the  conjunctiva 
cornea,  in  ulcerative  keratitis,  in  the  declining  stages  of  con- 
junctival catarrh,  and  sometimes  in  purulent  conjunctivitis. 
They  are  best  made  from  a  Ixfwl  of  bfjiling  water,  or  nearly  boil- 
ing at  the  patient's  side,  from  which  with  little  wads  of  al>&orhent 
cotton,  or  soft  linen,  the  eyes  are  BOpj)ed  by  an  attendant,  or  in 
many  instances  by  the  patient  himself.  It  is  convenient  to  keep 
the  water  constantly  heated  by  means  of  a  spirit-lamp,  under  a 
tin  vessel  containing  the  'water.  The  vessel  may  rest  on  two 
bricks,  or  the  like,  and  the  lamp  placed  between  them. 
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CAUSTICS  AND  ASTRI^'GENT8, 


It  was  formerly  much  the  practice  to  use  nitrate  of  sil 
even  in  a  solid  state,  and  later  in  what  is  called  the  mttigatei 
Btic^k. — nitrate  of  Bilv<*r  and  nitrate  of  potash — in  pumlent  i^ia- 
junctivitis.  But  this  applit*ation  should  only  be  mentionetl  to 
be  condemned.  Experience  has  shown  that  the  reactioa  after 
the  use  of  nitrate  of  silver  in  this  form,  is  too  severe,  and  its 
in  this  way  has  been  generally  abandoned. 

Nitrate  of  silver^  in  solution,  however,  remaiUB  a  valu 
remedy,  but  it  should  always  be  used  with  great  caution  in  o 
thahuic  tberajieutics,  and  only  by  ex]wrienced  hands,  I  d  " 
employ  a  solution  to  the  conjimctiva  of  greater  strength  tbtii 
tea  grains  to  the  ounce.  It  should  be  neutralized  by  a  soIb* 
tion  of  common  salt  and  water,  or  by  vaseline  well  smear^ 
over  the  conjunctiva.  This  I  do  not  give  into  the  bands  of  A 
patient,  but  I  apply  it  myself.  Very  weak  solutions  of  nitrateflf 
silver,  one  or  two  grains  to  the  ounce,  are  often  very  eflScient  * 
chronic  conjunctival  catarrh,  and  may  be  used  by  the  imtient 
himself.  In  purulent  conjunctivitis  some  practitioners  use,  a 
with  goofi  results,  a  solution  of  one-eighth  grain  in  a  spray, 
acts  at  once  upon  the  epithelium  of  the  cornea,  and  as  soon » 
the  loss  of  lustre  caused  by  it  appears,  the  application  is  tlis* 
continued. 

Small  pipettes  are  now  imiversally  used  in  making  a|>iili(a- 
tionsof  solutions  to  the  eye.  Fig.  page  183,  sliows  the  usual 
varieties,  and  how  they  may  be  made  as  stoppers  to  viah  coa- 
tiiining  the  solutions. 

.-1/mm».  in  crj'stal  form,  is  one  of  the  safest  and  l>est  astrin^Dts. 
either  in  the  hands  of  the  surgeon  or  the  patient,  and  when  in- 
dicatetl  a  very  efficient  one.  In  both  instancee,  it  is  a  sife 
plication.  It  has  not  yet  been  displaced,  old  as  its  use  is,  by 
modem  rem etUes.  In  solution  it  is  also  an  excellent  astrin 
in  the  strength  of  from  one  to  two  grains  Ut  the  ounce. 

Stitphnte  of  cop}*er,  in  cr^-stal.  after  a  century  of  use, 
holds  a  first  place  as  an  astringent  caustic  in  trachoma.  W 
not  as  much  usetl  in  solution.    It  is  worthy  of  remark,  thai 
rwictiou  from  the  applicntion  of  sulphate  of  copper,  may  I* 
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modified  according  to  the  force  used  in  making  an  applioation 
tritb  it.  A  gentle  passage  of  the  crayon  across  or  over  the  con- 
juDctiva,  will  produce,  in  many  cases,  just  suflicient  reaction^ 
ffhen  an  application  made  with  considerable  pressure  may  be 
i»  tooseYere.  Thesiiirgeon  may,  therefore,  in  some  degree  govera 
the  sti'eiigth  of  his  application  by  the  pressure  he  exerts  in  mak- 
ing it, 

Siiiphate  of  zinc  and  Bulpho-citrbolate  of  zint\  are  hardly 
inferior  to  alum  as  mild  astringents,  in  two-gi'ain  solutions  to 
the  ounce.  Tannic  acid  in  combination  with  glycerin  ia  a 
valuable  remedy  also,  especially  in  chronic  conjunctivitis,  ap- 
plyiiig  a  drop  in  the  corner  of  the  eye,  two  or  three  times  a 
day.  In  trachoma  especially,  a  very  strong  solution  may  be 
used,  from  3i*  to  3ij^  to  the  Si.,  a  saturated  solution. 

Bontcic  Act'd  and  Cftmnion  Saif  (  Chlonde  of  Sodittm). — So- 
lutions of  these  agents  are  chiefly  valuable  as  very  mild  eye- 
washes in  chronic  conjunctival  disease,  or  after  operations 
upon  an  eye  that  in  healing  have  left  some  conjunctival 
bypercemia.  A  saturated  solution  or  boric  acid  and  water  is 
p^)|^er.  Were  it  not  so  common  and  simple  a  remedy,  a  solu- 
tion of  common  salt  and  water  would  be  much  more  used.  In 
th^  strength  of  about  one  drachm  of  finely  pulverized  salt  to  a 
[nut  of  water,  it  is  an  excellent  application  for  cases  of  chronic 
ronjuuctivitis  or  hyperfemia  of  the  con- 
junctiva. These  are  generally  less  irri- 
liting  apjilications  than  simple  water, 
liflolution  of  boric  acid  is  also,  as  will  be 
hereafter  shown,  a  very  bland  fluid  for 
cleansing  the  eye  before  an  oi^eration. 

JSiborate  of  .soda  and  cnwphor,  "  i. 
to  liij.,  is  adeservedly  jKipular applica- 
tion among  oculists  for  chronic  conjunc- 
tival irritations  or  inflammations.  Al- 
most any  patient  who  takes  the  treat- 
ment of  his  eyes  into  his  own  hands, 

with  a  proprietary  medicine  known  as  Pond's  Extract, 
is  a  preparation  of  witch  hazel.    It  seems  to  have  no  arl 
vantage  over  boric  acid,  or  common  salt  and  water,  or  plain 
water*    A  convenient  and  efficient  means  of  making  applications 


Fia.  70.— NuTTLisu  rott  SpRAvma 

TUB  CoSJIPSiTnVA. 


183 


THE  PRIKCIPLBS  OF  TREATMENT. 


of  mild  astringents  and  cleausing  fluids  to  the  conjunctival  sac 
is  by  means  of  a  hand-atomizer,  which  was  introduced  into  the 
practice  of  the  Manhattan  Eye  and  Ear  Hospital  by  Dr.  Agnew, 
where  it  is  still  in  daily  use. 

The  cold  douche  is  chiefly  used  -mth  benefit  in  some  cases  of  ob- 
stinate phlyctenular  disease  of  the  conjunctiva  aud  cornea,  at- 
tended by  very  severe  photophobia-  The  cold  douche  is  chiedy 
used  in  children  who  present  great  spasm  of  the  orbicularis  muscle 
and  photophobia.  The  child's  body  and  arms  are  firmly  held 
while  its  face  is  forcibly  dipjjed  into  a  basin  of  cold  water,  just 
enough  to  submerge  the  eyes,  and  is  held  there  for  a  few  seconds. 
The  dipping  may  be  repeated  several  times  in  quick  succession. 

Mydriatics.^ — These  are  among  the  most  important  of  agents 
in  the  treatment  of  ophthalmic  disease.  The  chief  ones  are; 
1.  Atropia.  S.  Cocaine.  3.  Homatropia.  4.  Duboisia.  5. 
Scopolamia. 

Of  all  these,  atropia^  used  generally  as  a  sulphate,  easily 
holds  the  first  place.  Prepared  with  castor  oil,  it  is  sometimes 
a  very  efficient  mydriatic  when  the  watery  solutions  fail.  Tliis 
is  probably  because  they  are  sometimes  rapidly  diluted  with  the 
tears  before  having  an  effect.  For  general  use  the  aqueous  so- 
lutions are  preferable. 

In  the  use  of  castor  oil  solutions  of  atropia,  it  is  well  to  use 
the  alkaloid,  as  recommended  by  Green, -of  St.  Louis,  and  not 
the  salt,  and  also  to  see  that  the  apothecary  renders  the  castor  oil 
aseptic  before  dissolving  the  alkaloid  in  it. 

Atropine  (active  principle  of  belladonna)  contracts  the 
blood-vessels,  and  paralyzes  the  sphincter  of  the  pupil  and 
ciliary  muscle,  aud  puts  the  eye  in  a  state  of  contiplete  physio- 
logical rest.  It  is  applied  directly  by  being  dropped  from  a 
dropper  into  the  lower  conjunctival  sac,  or  it  is  |)enGiUed  upon 
the  inner  surface  of  the  lower  lid  with  a  carael's-hair  brush.  It 
is  absorbefl  through  the  cornea  and  conjunctiva,  and  the  effects 
appear  in  a  few  minutes  and  last  several  days.  It  act«  on  the 
peripheral  ends  of  the  nerves,  paralyzing  the  filaments  of  the 
oculo-motor  nerve,  and  stimulating  those  of  the  sympathetic  (?). 
The  pupil  first  dilates  and  then  the  accommodation  gradually 
becomes  paralyzed.  It  is  used  in  a  solution  of  1  to  4  grains 
to  an  ounce  of  sterilized  water,  and  this  is  sufiScient  for  all 
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ordinary  purposes.  A  very  weak  aolution  gr.  to  1  oz.)  dilates 
the  pupil  without  much  effect  on  the  accoimnodation,  and  is 
thus  useful  for  making  ophthalmoscopic  examination,  although 
of  late  its  place  is  largely  taken  by  cocaine.    Atropinized  gelatin 
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afld  paper  discs  sire  sold,  and  are  very  convenient.  Ointnieiita 
containing  atropine  may  also  be  used.    The  patient  should  always 
be  told  beforehand  of  the  effects  of  the  dnag,  else  he  -will  some- 
times be  fnghtened,  and  accuse  the  surgeon  of  taking  away  his 
sight. "  This  is  no  fancy  picture.    It  in  quite  a  common  experience 
in  hospital  and  private  practice,  to  find  patients  coming  with  di- 
lated pupils,  with  hitter  complaints  of  the  physician,  to  whom  they 
have  not  returned,  because  they  believe  he  has  damaged  their 
sight    In  some  cases,  atropine  has  a  poisonous  effect,  shown  by 
incmase  of  inflammation,  pain,  irritation  of  the  lids  and  con- 
junctiva, eczematous  eruption,  and  so  forth,  and  has  to  be  dis- 
continued.   One-half  grain  sulphate  zinc  added  to  each  ounce  of 
solution  will  sometimes  prevent  this.    Its  local  use  often  causes 
tmpiea^nt  feelings  of  dryness  and  constriction  about  the  throat. 
It  is  a  wise  precaution  to  advise  that  the  drops  be  put  in  after 
eating.   Very  rarely  it  causes  alarming  symptoms  of  belladonna 
poisoning.    Morphine  is  the  proper  antidote,    Atropia,  as  first 
clearly  pointed  out  by  H.  Derby,'  may  precipitate  an  attack  of 
glaucoma,  in  jiersous  predisposed  to  this  disease.    This  is  said 
to  be  true  also  of  homatropine  and  cocaine.'    While  I  have 
obeerved  the  breaking  out  of  glaucoma  from  the  use  of  atropia, 
1  have  never  observed  it  from  the  use  of  any  other  mydriatic. 
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Duboishie  (the  active  principle  of  Duboisia  myoporoides! 
duces  the  same  effects  as  atropine,  but  acts  more  powerfully, 
is  used  in  Bolutiuus  of  the  same  strength  as  atropine. 

Homatropiue  is  also  used  as  a  mydriatic,  but  chiefly  to  pa^ 
alyze  the  accommtxlation,  in  a  solution  of  four  grauis  to 
ounce.    It  is  decidedly  inferior  to  atropia  for  this  latter 
poee,  but  its  effects  are  much  less  lasting. 

Scopolamine,  an  alkaloid  from  the  roots  of  the  Scopclta 
poides,  has  lately  been  introduced  as  a  mydriatic  by  Itaehl 
and  Haaket  Derby.    I  have  used  it  for  some  months,  and  I 
it  a  very  efficient  mydriatic.    Whether  it  has  any  advan 
over  atropia  remains  to  be  seen,  but  in  iritis  it  is  prompt 
efficient.    It  is  used  in  the  strength  of  from  one  to  two  graiai 
to  the  ounce, 

Hytlrochf orate  of  Cocaine. — This  drug,  which  is  chiefly  n 
as  a  local  autesthetic  in  oijerations  upon  the  eye  (Carl  Koller, 
lSS5)is  also  vahiable  as  a  mydriatic^  especially  when  veFV  tern* 
porarj''  effects  are  desired,  as  in  ophthalmoscopy.  A  solution  uf 
from  eight  to  sixt^n  grains  to  the  ounce  may  be  used,  or.  if  pre* 
ferred,  it  may  be  employed  in  gelatin  discs.  It  may  be  used 
more  freely  than  atropine,  but,  since  it  removes  or  dull^  tlw 
epithehum  of  the  cornea  very  rapidly,  a  little  caution  k  neces- 
sary, to  keep  the  cornea  moist  by  rubbing  the  lids  over  the  eyi^ 
and  by  dropping  water  in  the  eye. 

StYOTTCS. 

Myotics,  or  agents  which  contract  the  pupil,  are  of 
more  limited  application.  Calabar  bean  is  a  type  of  myo 
It  contracts  the  pupil  and  causes  a  spasm  of  the  muscle  of 
commodation-  It  will  overcome  weak  solutions  of  atropine,  bol 
not  strongones,  and  its  effects  are  brief.  Sulphate  of  pht/snstig* 
mine  and  siflpbate  of  eaevine — both  alkaloids  of  calabar  bean- 
are  the  myotics  most  commonly  employed.  Eserine  is  ust^fwliii 
much  the  same  cases  of  inflammation  as  atropine,  excepting  \nK% 
It  is  said  to  contract?  the  vesseK  to  lower  the  intra-ocnlar  pres- 
urOj  and  to  lessen  diapedesis  or  exhalation  of  the  blood.  U 
sometimes  causes  irritation  of  the  eye.  Both  eserine  and  pby- 
Bostigmine,  have  been  highly  recommended  for  supjjurative  dis* 
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eases  of  the  cornea.  The  sulphate  of  eserine  has  a  well-deserved 
reputation  in  the  relief  and  even  cure  of  glaucoma. 

Pilocarpine  (the  active  principle  of  jaborandi)  is  similar  to 
eserine  in  its  effects  on  the  eye,  but  is  not  so  useful.  Used  hy- 
podermically  (hydrochlorate  of  pilocarpine,  dose  i  to  ^  grain) 
as  an  alterative  and  absorbent,  it  acts  very  favorably  in  epi- 
scleritis, choroiditis,  and  for  clearing  up  vitreous  opacities. 
Used  in  this  way,  it  occasionally  produces  alarming  prostration, 
accompanied  by  vertigo,  nausea,  and  vomiting.  It  also  causes 
sweating,  salivation,  and  lachrymation.  Its  great  value  in 
choroiditis  is  due  probably  to  the  excitation  of  the  action  of  the 
absorbents.  Eserine,  physostigmine,  and  pilocarpine  are  used  as 
local  applications  in  solutions  of  one  to  four  grains  to  the  ounce. 

•  IRRITANTS. 

Powdered  Calomel. — This  is  applied  by  dusting  it  into  the  eye 
with  a  camers-hair  brush.  The  brush  should  not  touch  the  eye, 
and  the  powder  should  be  very  fine,  lest  it  form  lumps,  which 
he  in  the  conjunctival  sac,  to  act  as  foreign  bodies. 

Ointments. — These  are  usually  made  of  the  red  or  yellow 
oxide  of  mercury,  of  varying  strength  from  ^  to  2  grains  to  the 
ounce  of  cold  cream,  vaseline,  benzoated  lard,  Simon's  ointment, 
simple  cerate,  or  similar  agents.  They  are  applied  between  the 
lids  by  a  spatula,  and  by  rubbing  the  lids  act  on  the  whole  front 
of  the  eye. 

Ointments  are  also  largely  used  in  ophthalmic  practice, 
chiefly  to  lessen  or  prevent  the  lids  from  gluing  together,  in  dis- 
ease of  the  conjunctiva.  They  should  always  be  a  bland  applica- 
tion, such  as  those  that  have  been  mentioned  as  vehicles  for 
irritating  applications  to  the  eyes.  Vaseline  is  also  used  as  an 
application  in  purulent  ophthalmia,  when  the  eye  is  kept  filled 
with  it  (F.  M.  Wilson,  Bndgeport,  Conn., 

Jequirity. — The  powder  or  solution  of  this  bean  is  extremely 
valuable  in  bad  cases  of  trachoma  with  vascular  keratitis  (pan- 
nus).  A  membranous  inflammation  of  the  lids  is  excited  in  a 
few  hours,  by  placing  a  very  small  quantity,  say  y^ff  of  a  drachm, 
upon  the  palpebral  conjunctiva.  It  was  used  by  the  Indians  of 
Brazil  as  a  cure  for  trachoma,  and  introduced  to  the  profession 
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byWecker  of  Paris  (niueteenth  century).    It  has,  without 
reason,  in  many  places  fallen  into  disuse,  but  it  remains  on© 
the  moat  useful  of  agents  in  trachoma  attended  by  pannus. 

EXCLUSION  OF  UGHT. 

Until  within  a  few  years,  the  general  opinion  seems  to 
been,  both  among  the  profession  and  the  laity,  that  Hght. 
ordinary  daylight,  is  very  harmful  to  any  eye  that  has  suffi 
an  accident  or  is  affected  by  disease.  Accordingly  ophtli 
patients  were  shut  up  in  dark  rooms,  for  the  most  trifling 
cideuts  and  with  dise^ises  of  a  mild  t>'pe.  Among  unint^l" 
people,  the  exclusion  of  light  is  often  carried  to  still 
lengths,  and  heavy  bandages  and  even  blankets  over  the 
and  head  are  added  to  the  dark  ropm.  Such  patients  ha 
sometimes  been  excluded  from  all  light  by  such  means,  for  monthi. 
and  years.  Among  surgeons  also,  until  recently,  that  i&  tosaf 
within  ten  or  fifteen  years,  patients  were  much  raore  rigorous!^ 
treated  with  respect  to  the  admission  of  light  to  their  roonu, 
than  they  now  are.  There  are  very  few  case^  in  which  a  pati 
requires  any  more  exclusion  from  the  Hght,  than  can  be  oh* 
from  a  pair  of  tinteti  glasses,  blue  or  London  smoke,  or 
shade,  monocular  or  double,  or  a  bandage.  The  bandage, 
ever,  is  chiefly  used  to  keep  the  lids  closed  and  to  secure 
of  the  edges  of  a  wound,  to  prevent  prolapse  of  the  iris,  or 
ing  of  ilw  cornea.  Ordinary  daylight  or  even  electrit;  or 
light*  so  u^i  that  no  glare  falls  directly  upon  the  patient's 
may  be  admitted  into  the  room  in  which  he  is,  with  impu 
In  good  weather,  particularly  in  weather  thai  is  not  win«;, 
most  eye  patients  are  better  off  with  exerci&e  in  the  open  air, 
except  just  after  operations  upon  the  cornea.  The  ophthalmic 
aoigeon  In  all  his  treatment  of  local  conditions,  must  never  loeo 
«^tof  the  gieneral  condition  of  the  patient.  Many  patientsaeeir 
the  exclusion  of  light,  when  to  iodulge  their  propensity  would 
be  roiikotia. 

ANTTSEPTIC  AXD  ASEFHC  PRBCAUTIONa 

The  discoveries  of  Pasteur  (PariSs  ninetwnth  c^^ntury)  and 
the  clinical  expennMts  of  Lfeter  t  Edinburgh,  nineteenth  cen- 
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tury)  called  the  attention  of  surgeons,  after  years  of  wonderful 
inattentiun,  to  the  necessity  of  absolute  cleanliness  of  the  (ield 
of  operation,  the  surgeon's  hands  and  instruments,  in  all  surgical 
procedure.    By  field  of  operation  is  meant  not  only  the  part  t 
be  operated  upon,  but  also  the  room  in  which  the  operation  ii 
performed.    Besides  this,  the  clothing  of  the  patient^  the  room 
in  which  he  is  put  after  the  operation,  the  hand^  and  apparatus  of 
the  assistants,  deserve  careful  consideration  and  labor  to  see  that 
they  are  kept  clean.    Whether  morbid  germs  are  the  cause  or  con- 
aequence  of  purulent  infection,  certain  it  is,  that  there  ib  nothing 
that  can  befall  a  surgical  wound,  or  other  injury,  so  harmful  as 
a  suppurative  process.    What  is  true  of  a  failure  to  secure  union 
by  first  intention  in  general  surgery,  is  doubly  true  in  the  eye, 
when  healing  by  first  intention,  notably  in  operations  for  cataract, 
is  indispensable  to  secure  a  successful  result.    It  is  probable  that 
chemical  and  mechanical  influences  have  much  to  do^  as  well  as 
infection  by  specific  bacteria,  in  the  production  of  suppuration. 
For  example,  the  violent  and  frequent  closing  and  opening  of 
the  lids  by  the  patient  after  a  cataract  operation  will  displace  the 
flap  and  invite  suppuration,  as  will,  what  is  known  as  dirt,  should 
it  get  between  the  lids.  A  blow  upon  the  eye,  when  all  aseptic  and 
antiseptic  precautions  have  been  faithfully  and  intelligently  era- 
ployed,  will  aJaodestroy  the  effect  of  the  l>est  operation.  Besides 
this,  drugs  improperly  or  accidentally  applied  may  cause  such  a 
violent  reaction  or  congestion  of  the  blood-vessels,  as  to  induce  sup- 
puration, primarily  by  chemical  changes.    Be  all  this  as  it  may, 
there  still  remains  a  large  proportion  of  cases  in  which  suppura- 
tion ia  induced  by  the  presence  of  septic  material,  such  for  ex- 
ample as  from  the  bacillus  of  morbid  lachrymal  secretion  (lach- 
rymal catarrh),  or  that  from  the  diseased  conjunctiva.  The 
patient's  cornea  may  be  infected  from  its  own  lachrymal  or  con- 
junctival secretion,  or  from  that  of  others,  conveyed  by  unclean 
instruments,  or  by  an  infected  bed-chamber  or  operating-room. 

Sometimes  operations  are  performed  with  every  local  antisep- 
tic precaution,  and  yet  the  law  of  absolute  cleanliness  of  surround- 
ings is  neglected  grievously.  Operating-rooms  should  he  con- 
structed so  that  they  may  be  absolutely  and  easily  cleansed,  the 
^  floor  and  the  ceilings,  tables,  and  cliairs,  with  soap  and  water 
and  antiseptic  solutions.    In  patients'  rooms  all  woollen  hang- 
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iugs  as  well  as  carpets  should  be  dispensed  with.  In  wint^er 
small  rugs  may  be  sparingly  employed,  while  the  nurses  and 
friends  of  patients  should  wear  clothing  that  can  be  washed, 
and  not  become  carriei's  of  contagion. 

As  to  local  antiseptic  precautions,  I  am  thoroughly  content 
with  Buch  precautious  as  those  that  have  been  indicated, 
if,  in  addition,  the  instruments  to  be  used  axe  thoroughly 
cleansed  in  boiling  water  just  before  using,,  and  then  dipped  in 
boiling  water  the  instant  l>efore  they  are  placed  upon  the  eye. 
In  addition,  I  wash  the  eye  and  surroundings  with  a  saturated 
solution  of  lx>ric  acid;  the  patient,  if  about  to  have  a  cataract 
operation,  having  had  a  full  bath  the  day  before,  or  the  morning 
of  the  operation.  Most  of  my  colleagues,  ho\ve\'er,  to  whose 
opinions  1  give  great  respect,  use  solutions  of  bichloride  for 
cleansing  the  eyes  before  and  after  ojjeratioiis,  and  place  vase- 
line and  bichloride  ointment  upon  the  closed  lids,  and  bichloride 
gauze  over  alL  This  I  do  not  thiuk  to  be  necessary,  and  a  pos- 
sible irritant. 

BANDAGE9. 


The  protective  and  the  compress  bandage  play  an  important 
part  iu  the  therapeutics  of  the  eye.    They  are  used  in  the  one 

case  simply  to  prevent  injurious  in- 
fluences, such  as  wind  and  dust  from 
affecting  the  eye,  and  also  for  keeping 
the  lids  closed.  In  the  other  case*  the 
compress  bandage  is  used  to  exert 
uniform  pressure  upon  the  eye  and 
assist  to  maintain  coaptation  of  the 
wounds  of  the  lids  nr  cornea.  One 
of  the  best  methods  of  closing  the  eye 
is  first  to  apply  vaseline,  Ijenzoated 
lard,  or  a  similar  lubricant  along  the 
edges  of  the  lids,  and  then  a  bit  of 
cotton  cloth  suflficient  to  cover  the 
whole  eye.  The  orbital  space  is  then  filled  up  with  al>sorbent 
cotton.  A  great  boon  was  conferred  upon  the  profession  and. 
through  them  given,  to  the  public,  when  absorbent  cotton  was 
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*Vetit€d.    This  takes  up  fluids  so  freely  and  it  is  so  soft  a 
material  that  it  makes  one  of  the  very  best  means  of  applying 
to  the  eye,  of  clpansing  the  eye.  and  so  forth.  The 
i.uess  with  which  it  can  be  destroyed,  also  adds  to  its  quali- 
as  an  aseptic  agent.    Patients  who  need  to  make  applica- 
to  their  eyes,  or  to  clean  them  very  frequently,  ought 
recommended  the  use  of  ahsorbent  cotton  for  this  purpose, 
has  many  advantages  over  ordinary  cotton.     Even  the 
»est  cotton  wool  used  by  jewellers  for  liacking  is  inferior  to  it. 
quantity  usetl  over  the  eye  is  according  to  the  object  desired 
the  use  of  the  bandage.    It  is  carefully  distributed,  so  that  the 
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l>r^ure  may  be  uniform.  A  flannel  roller  bandage  is  then  ap- 
plied over  this  iGraefe,  Berlin,  nineteenth  cectnt*y,  1851),  Tliis 
J^hoald  be  one  and  a  half  inches  wide.  It  is  api»lie<l  by  alter- 
luting  tums,  first  around  the  forehead  and  then  down  under 
the  wciput  and  over  the  eye,  being  fastened  securely  by  pins. 

Isinglass  plaster  has  been  lately  recommended  as  an  excellent 
tnfans  to  l»e  exclusively  usetl  in  closing  the  eyelids  (Chisholm, 
Baltimore).  I  have  bad  a  large  experience  with  this  means  of 
'  Josint;  the  eyes  some  twenty  years  ago*  when  Agnew  practised 
it  almost  exclusively^  But  the  danger  that  the  eye  may  suffer 
irreparable  injury  from  want  of  sufScient  protection,  and  the 
nconvenience  in  removing  it*  led  me  to  follow  Dr.  Agnew'a  ex- 
iimple  and  go  back  to  the  bandage. 
A  monocalar  pad.  fastened  over  the  head  with  tapes,  is  in 
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«fEcient  means  of  protecting  the  eye  of  a  convalescent  patient, 
after  an  operation. 

Eye  SAaf?e5,— These  are  chiefly  used  as  a  protection  from  a 
glare  of  light  or  a  wind.  They  are  made  of  pasteboard  covered 
by  black  or  blue  silk,  and  fastened  by  tapes  running  around  the 
head. 

Protective  Spectacles.- — These  are  of  various  tints  of  blue  or 
London  smoke.  They  should  be  of  good  glass,  having  no  re- 
fractive power,  or  they  are  very  unpleasant. 

Local  Blood-letting. — This  is  accomplished  by  natural  and 
artificial  leeches.  They  are  applied  to  the  temples  about  an  inch 
from  the  outer  rauthus  or  further  back  among  the  hairs  (which 
are  first  shaved)  if  it  is  necessary  to  hide  the  scar.  The  effect  of 
the  artificial  leech  is  revulsive,  and  the  vision  is  sometimes  worse 
immediately  after.  After-bleeding  from  leeching  should  be  en- 
couraged by  hot  applications,  and  the  patient  kept  in  a  darkened 
room  for  the  ensuing  twelve  to  twenty-four  hours.  Leeches  are  a 
most  efficient  agent  in  appropriate  cases.  They  are  not  enough 
employed  by  general  practitionei-s,  on  account,  as  it  seems,  of 
the  alleged  difficulty  of  securing  and  taking  care  of  them. 
These  difficulties  are  purely  imaginary;  they  may  be  got  in  any 
number  in  the  large  cities,  and  kept  in  their  native  earth  for  an 
indefinite  time. 


I 


CHAPTER  X 
SURGICAL  OPERATIONS  ON  THE  EYE, 

Genenl   Remarks.  —Paracen tests    of  the  Coinea.  — Saemisch' a   Operation .  — 
Trepliiniug  of  llie  Cornea.  — ~Iridet*toniy .  — CorelyuiB. — Keratony  lia.  — Extrac- 
lionof  Cat^aJAct. — Varioua  llethotiH, — Accidents  in  Cataract  Operaiione. — 
StrsbisntuB   Operatione.— Opcmtioiis  fur  Lacbryaial  Stricture'.— -Cantho- , 
plaster. — Operations  for  Eixtmpion  and  Ectropion. — Skin  drafting. —Plastiol 
Opera-tion.8. — Enucleation  of  the  Eytball. — Artificia.1  Eyes. — Ana>atijeti cs  ml 
OperstioiiiB, — Ether* — Chloroform. — Light  for  Opera tione. — Operating  Chairgi 
•ud  Tables. 

After  the  local  and  general  precautions  as  to  cleanliness ' 
And  antisepsis,  which  have  been  describefl  in  the  preceding 
chapter,  the  immediate  matter  in  hand  in  an  eye  case  rei]niring 
a  surgical  operation,  is  the  proper  method  of  its  performance. 
Most  practitioners  who  tlioroiighlj  train  themselves  may  secure 
sufficient  capacity  for  the  successful  performance  of  operations 
upon  the  eyeball.  In  order  to  do  this,  however,  any  one  who 
proposes  to  operate  should  first  secure  the  retjuisite  manual 
dexterity,  by  operations  very  frequently  repeated  upon  the 
cadaver.  In  operating  upon  the  eye,  unlike  operations  in  gen- 
eral surgery,  there  is  no  opiK>rtunity  to  become  steady  by  the 
preliminary  cutting  of  the  integument  and  other  comparatively 
unimportant  structures.  At  tbe  tii*st  entrance  of  the  knife  into 
the  tissue,  notably  iu  cataract  operations  and  iridectom\%  the 
Operator  by  his  want  of  steadiness  and  skill,  may  do  iiTeparable 
harm.  Most  men  with  any  surgical  proclivities  may  overcome 
a  little  nervousness,  causing  tremor,  by  constant  practice  upon 
the  cadaver.  Those  who  cannot,  and  they  are  generally  those 
who  Ixave  no  surgical  tastes,  should  not  undertake  oi>eration3 
upon  the  eyft  itself,  although  such  pei'sons  may  be  perfectly 
competent  for  operations  upon  the  lids  and  tear- passages. 
Again,  the  operation  for  extraction  of  cataract  is  one  requiring 
much  special  experience,  the  first  of  which  should  lie  under  the 
direction  of  skilled  masters.    A  practitioner  with  Httle  experi- 
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ence  under  such  teaching,  should  not  undertake  isolated  cawi, 
unless  he  has  an  especially  good  surgical  aptitude,  althougUitit 
not  to  be  deoied  that  practitioners  who  operate  but  very  vmiy, 
but  who  know  well  how  to  use  surgical  mstruments,  some- 
times get  excellent  results.  The  eyes  of  pigs  make  excellent  sub- 
stitutes for  human  eyes  in  experimental  operations,  and  opera- 
tions should  be  rehearsed  on  them. 


SPECULA. 

The  lids  are  held  apart,  when  necessary,  bv  a  spnug  speculum^ 
or  elevators.    I  prefer  the  hinged  speculum  of  Galezowski  to 


any  other  for  adults.    There  are  many  varieties  of  these  essent 
instruments.  The  eyeball  is  kept  in  position  by  ajf.ro^/oH  /tim 
wbitii  should  gnispa  fold  of  conjunctiva  near  the  corneal  marg 
and  be  lightly  held,  so  as  to  steady  the  globe^  without  any  und 
traction  or  pressure.    Most  of  the  incieious  are  made  through  i 


Fj».  ~.— Spctti  ry  mm  ntt  En* 


corneal,  iuid  the  knife  should  always  be  entered  perpendiculadr. 
80  as  to  (livide  the  tissue  by  the  sh<»test  noute^and  not  run  between 
its  laminRt.  When  tb^  point  of  the  instrnment  has  enleit^  the 
Anterior  chiuuber,  it  should  be  turned  forward  and  carefully 
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watched  lest  it  wound  the  iris  or  lens.  Incisions  in  the  ciliary- 
region  are  to  be  avoided,  on  account  of  the  risk  of  sympathetic 
ophthalmia.    Blood-clots  are  best  removed  from  the  incision  in 


Fia.  78.— Spriko  Fixatio:!  Fobcbv. 


front  of  the  eye,  by  gently  rubbing  the  lids  over  it  or  by  fine 
forceps. 

Paracentesis  of  the  Cornea. — This  is  performed  bypassing 
a  Deedle  or  the  blade  of  an  iridectomy  knif^  through  the  cornea 
near  its  margin,  and  allowing  the  aqueous  humor  to  drain  off 
slowly  alongside  of  the  instrument.  In  this  and  all  other  oper- 
ations where  the  anterior  chamber  is  opened,  a  too  rapid  escape 


Fia.  79.— PiJUCKHTisiB  Kmm. 


of  fluid  must  be  avoided,  through  fear  of  prolapse  of  the  iris, 
and  of  injurious  shock,  which  results  from  too  sudden  diminution 
of  the  intra-ocular  tension. 

Saemisch'S  operation  for  indolent  ulcer  (Saemisch,  Bonn, 
nineteenth  century)  consists  in  passing  the  point  of  a  narrow- 
bladed  cataract  knife  through  the  healthy  cornea,  1  mm.  from 
one  edge  of  the  ulcer,  and  bringing  it  out  the  same  distance 
from  the  opposite  edge.  The  knife  is  then  made  to  cut  its  way 
ont  through  the  bottom  of  the  ulcer.  The  incision  may  l>e  kept 
open  by  passing  a  fine  probe  through  it  every  day  or  two,  and 
the  tension  so  kept  down  until  the  process  of  rei>air  begins. 
This  operation  is  also  performed  for  corneal  abscess. 

Trephining  of  the  cornea  (Bowman,  London,  1872)  is 

done  by  an  instrument  specially  designed  for  the  purpose.  A 

circular  disc  of  corneal  tissue  is  removed,  Descemet's  membrane 

being  generally  left  behind  if  possible. 
13 
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IRIDECTOMY  (WENZEL.  1780). 
(Greek  t/wc,  and  eKT*ifuu,  cultSng  out.) 

The  iridectomy  knife  is  entered  through  the  cornea  neitti 
barder,  carried  on  until  the  incision  is  of  the  desired  length,! 

then  withdrawn.  Iris 

y   ct*ijs  are  then  passed 

/^^^^  — -!^^^4B^^^B  the  incision,  made  ' 

Fia.  w.-K«m*T««.  ^'^^  '^'^^  ^"^^  ^Iraw  It  out,  vli 

the  desired  amount  iecail 
with  scissors,  close  to  the  lips  of  the  wound,    A  cataract! 
tiraefe's,  is  often  used  for  this  operation. 

Various  forms  of^ris  forcepe  are  used  by  different  operat( 
I  prefer  the  small  ones  figured  herewith,  and  known  as  Fiscbfl 
I  Austria,  niueleenth  century), 
but  the  larger  instruments  are, 
perhaps,  more  commonly  used. 

lRit>oToMY  » Greek,  t/uv,  and 
s»^ns,  sectitm)  (Cheselden,  Ejigland.  1T2S>. — This  op6rati«io 
chiefly  performed  where  the  iris  has  formed  adhesions  tol 
cornea  or  lens,  and  the  pupil  is  closed  by  inflammatory  dep 

The  object  of  the  operation  is  to  i 
a  slit  in  the  iris*  with  the  hope ' 
its  edges  will  retract,  leaving  a 
manent  opening,  to  serve  a^  R 
pupil.    Sometimes  the  slit  is  made  simply  by  a  knife 
through  the  cornea  and  iris  (Loring,  !New  York).  St 


Flo.        FiscatK'ft  laJ5  f  fltfiw* 


»tnuncAtft  hape  be«n  derwie^)  for  the  op^ntion,  such  as  the 
sore  of      «k>  Wedwr  ^PauTs.  nineteeoth  century).  Tlie 
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show  Wecker's  scissors  for  iridotomy.    I  prefer  a  narrow  cat 
aract  knife  or  Gralezowski*s  sickle-shaped  knife  for  au  iridotoiny 
to  the  scissors. 

Corel Y3I3  {^ftp%  pnpil^  and  loosing)  (Wenzel). — This 

is  performed  to  break  up  adhesions,  which  have  formed  be- 
tween the  iris  and  the 
capsule  of  the  lens. 
An  opening  is  made 
near  the  corneal  mar- 
gin, a  little  to  one  side 
of  the  adhesion  which 
it  is  proposed  to  loosen.  A  bluEt  flattened  hook  is  then  passed 
in  and  made  to  tear  through  the  attachment  fStreatfield's 
method) :  or,  an  incision  having  been  made  near  the  edge  of  the 


Wia.  liifi,— Ihu  Foeckps. 


cornea,  the  iris  is  grasped  by  a  pair  of  curved  forceps,  near  the 
adhesion,  which  is  then  loosened  by  traction  made  toward  the 
peripherj'  (Passavant's  method), 

OPERATIONS  FOR  CATARACT. 

KERATONYXia. 
{lupac,  cornea,  and  waau,  to  puncture.) 

Discission  or  Solution  of  Cataract  (Conradi,  Germany, 
iTftT). — This  operation  is  applicable  only  to  soft  cataracts.  It 
consists  in  lacerating  the  anterior  capsule  by  a  fine  needle,  passed 
in  through  the  pf^ripheral  i>ortion  of  the  cornea.  The  aqueous 
htunor  thus  comes  in  contact  with  the  lens  matter^  and  softens 


it  BO  that  it  is  gradually  absorbed.  The  o]>eration  usually  must 
be  rej>eated  several  times.  It  is  best  to  lacerate  the  capsule 
and  the  lens  verj  slightly,  especially  at  the  first  operation,  else 
great  swelling  of  lens  matter  may  result,  causing  injurious 
pressure  (secondary  glaucoma).  The  pupil  should  be  dilated 
with  atropine  before  tiie  operation. 

Soft  cataracts  are  also  removed  through  a  linear  incision^ 
made  with  au  iridectomy  knife  at  the  edge  of  the  cornea.  The 
most  of  the  lenticular  substance  may  escaj>e  siwntaneonsly  as 
soon  as  the  wound  is  completed,  or  it  may  require  to  be 
coaxed  out  in  same  manner  as  hard  cataracts,  or  to  be  removed 
by  a  curette.  When  there  \^  great  swelling  of  the  lens  after 
keratonyxis,  it  should  l>e  evacuated  at  once  through  a  linear  in- 
cision. Soft  cataracts  are  sometimes  evacuated  by  sncfiou.  A 
suction  instrument  has  Ijeen  devised  for  this  purpose,  which 
can  be  passed  through  a  small  opening  in  the  cornea. 

BEilOVAL  OF  CATARACT  BY  SUCTION. 

The  operation  of  removal  of  cataract  by  suction  has  not,  perhaps, 
received  sufficient  attention.  It  is  an  ofwation  re- in  trod  need  hy 
Mr.  Pridgiu  Teale,  Jr.,  of  Leeds,  England,  who  suggested  it  and 
perfocmeil  it  with  succes^s  in  December^  18ii3,  on  a  young  man  who 
had  a  traumatic  cataract.'  Mr,  Teale  was  quite  unaware,  at  the 
time,  of  the  antiquity  of  the  operation.    He  did  not  know  that  it  had 

ever  before  Iwn  practised, 
but  he  found  that  a  simi- 
lar proceeding  was  prac- 
tised by  the  Persians  in 
P10.8B.— HucnoM ApPAtuTMRBDFcspisSTiBfH.Deirty).     the    fourth   century,  and 

in  an  American  edition  of 
Lawrence's  "Treatise  on  DiseHses  of  the  Eye,"  1864,  p.  1,7S3, 
M-  BUnchet  is  quote^l  as  performing  the  same  oi"teration,  par  svs- 
pi ration.  Mr.  Teale  improved  on  the  operation  hy  using  a  glass 
tube»  to  one  end  of  which  is  fastened  a  tubular  curette,  while  to 
the  other  extremity  a  piece  of  Iudia-rubl:<er  tubing  with  a  glass 
mouthpiece  is  attached.  In  the  operation  the  capsule  of  the  lens 
is  first  torn  with  a  fine  needle,  the  lens  matter  having  been  broken 
up  so  that  ©ver>'  ptirt  of  it  is  freely  exposed  to  the  action  of  the 

'  "Lectures  on  the  Eye,  Orbit,  and  EyeUcls^"  Lawhoq.  London  :  Lou^^ans^ 
Green  &  Co, .  ISflT.  p.  154. 
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Fig.  87-— MAOJrmBD  Pictcrb  or  Pourr      SUCTION  IXBTStT- 


a^jueous  humor,  and  then  the  whole  lens  is  removed  through  t 
tubular  curette,  the  mouth  of  the  operator  being  the  suction  power. 
Mr.  Lawson  divided  the  ojwration  into  two  stages,  the  second  stag© 
lieiag  performed  two,  three,  or  four  days  after  the  wounding  of  the 
capsule.  An  opeuiiig  is  made  in  tlie  cornea  with  a  broad  needle 
ioimed lately  within  the  pupillary  margin  of  the  dilated  pupil,  stiffi- 
cietit  iti  si^  to  allow  of  the  easy  entrance  of  the  tubular  curette. 
The  instnunent  is,  of  course,  to  be  managed  in  the  meet  delicate 
maimer.  The  suction  may  ala]*  bo  performed  by  a  cataract  syringe, 
— a  delicate  metal  syringe  placed  at  one  extremity  of  a  glass  tube, 
the  other  end  having  a  tubular  curette.  The  syringe  is  bo  conti'ived 
that  the  piston  can  be  worked  with  one  hand  and  the  movements  of 
the  curette  guided,  while  , 
tJie  other  ia  left  free  to 
fix  the  globe  with  a  pair 
of  forceps.  Dr.  Derby . 
performs  this  suction  op- 
eration' by  means  of  an 
instrument  made  from  the  glass  barrel  of  an  ordinary  subcutane- 
ous injection  syringe,  to  one  extremit_y  of  which  is  attached 
a  piece  of  rubber  tubing  ending  in  the  mouthpiece,  while  on  th«4| 
other  is  a  bent  hollow  needle  of  large  size  (see  Fig.  SG)-  This 
needle  is  passed  through  a  wmall  opening  in  the  cornea  and  anterior 
capsule.  The  air  in  the  tube  is  then  exhausted,  and  the  cataract 
imbstance  flows  in  to  take  its  place.  This  ia  substantially  Tezde's 
method  of  operation.  The  inatrumeuts  fortius  operation  are  a  spring 
epecnlum,  fixation  forcejw,  broad  needle,  and  the  suction  apparatus. 
The  barrel  is  shorter  and  less  in  diameter  than  the  English  instru- 
ment. The  neck  of  the  hollow  needle  at  its  lower  end  fits  the  open- 
ing made  by  the  broad  needle,  and  the  opening  is  across  the  extrem- 
ity instead  of  lieing  on  its  fmnt  face.  The  niblwr  tul>e  that  connects 
with  the  mouthpiece  has  a  coil  of  light  wire  running  the  entire 
length  of  its  interior.  The  modifications  of  the  instrument  are 
largely  due  to  Dr.  Robert  Willard,  of  Boston.' 

In  1885,  107  ot»erations  by  suction  had  been  performed  at  the 
Massaclmsetts  Cliari table  'Ky&  and  Ear  Infirmary.  In  the  (55  recorded 
cases,  full  success  was  accomplished  in  4*i,  partial  in  18,  and  loss  in  one. 
Although  this  is  an  operation  deserving  of  more  consideration  than 
it  has  generally  received,  I  do  not  think  it  has  many  advantages  over 
a  good  linear  extraction,  while  it  is  rather  more  difficult  to  perform. 


' "  Eteference  Handbook, "  Article  Cataract, "  vol.  1. ,  page  796. 
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A  syringe,  Panas\  or  a  simpler  one,  an  ordinary  dropper  or 
Lippincotfs  may  be  used  for  washing  out  the  remains  of  a  soft 


 ^ 

Fia.  88.— Faxab'  Stkenob. 

lens,  as  well  as  the  cortex  often  left  behind  in  the  extraction 
of  hard  cataract, 

EXTRACTION  OF  CATARACT, 

The  opttaiion  of  e.dmction  is  designed  for  the  removal  of 
hard  cataracts.  It  has  long  since  supplanted  the  old  and  dan- 
gerous operation  of  redumiion  or  conehing,  by  which  the  lens 
was  pushed  down  into  the  vitreous  humor  and  left  there.  The 
chief  credit  of  introducing  extraction  is  given  to  Jacques  Daviel 
(France,  1745).    A  statue  has  been  ei-ected  to  him  in  France. 

Simple  flftp  e^riracfioti-  is  now  performed  by  a  section  made 
with  a  narrow  knife  either  upward  or  downward,  far  preferably 
upward,  at  the  margin  of  the  cornea,  so  that  about  half  the 
cornea  is  comprised  in  the  flap.  The  capsule  is  nest  oi>ened  by 
a  cystotome.  Then  gentle  pressure  is  made  with  the  finger  or  a 
curette,  against  tlie  glotje  opix)site  the  flap,  and  ujion  the  globe, 
so  as  to  tip  the  edge  of  the  lens  forward  into  the  wound,  through 
which  it  escapes.    No  iridectomy  is  performed  in  this  operation. 

GraejYs  modified  fitteor  twtracfknf  (Albi-echt  von  Graefe, 
Berlin,  died  ISTu),  itself  greatly  modified  since  he  first  proposed 

it,  was  for  years  the  most  com- 

 _^    mon  oj>eration  for  hard  cataract, 

^  ^  The  incision  is  smaller  than  in 

the  flap  operation,  and  may  he 
regulated  by  the  size  and  hardnesj^  of  the  lens.  The  operation 
is  usually  performed  somewhat  as  follows:  The  point  of  a 
narrow-bladed  knife  {a  Graefe  knife)  is  passed  through  the 
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cornea,  just  beyonrt  the  lirabus,  and  a  little  above  its  centre, 
carried  across  the  anterior  chamber,  and  out  at  a  corresponding 


i 


point  on  the  opposite  side.  Tlie  first  puncture  is  made  with  the 
point  of  the  knife,  directed  downward  toward  the  centre  of  the 
pupil*  BO  that  the  inner  lip  of 
the  wound  may  be  as  large  as 
possible.  After  completing  tlie 
puncture  and  counter-pimcture. 
the  edj^e  of  the  knife  is  tiirned 
obli»jueh'  upward  and  forward,  and  by  a  sawing  motion  made 
to  cut  its  way  out,  emerging  about  at  the  upper  sclero-corneal 
margin.  A  piece  of  iris  is  drawn  out  and  excised.  The  cap- 
sule is  divided  by  the  cystotome,  preferably 
by  a  T-shaped  incision,  or  by  an  incision 
along  the  ])eriphery.  The  lens  is  tipped  for- 
ward into  the  track  of  the  wound,  generally 
by  pressure  with  the  curette  at  the  opposite 
corneal  margin,  or  witli  the  finger;  then  by 
gently  sliding  the  curette  over  the  cornea, 
the  lens  is  forced  out.  The  incision  is  made 
either  upward  or  downward^  preferably  up- 
ward, 

Graefe*8  first  operation  was  l>egun  and 


Fib.     -Idrai-  Pitiimi^- 

pertptar^nc  Itnrvr  nut.  iKir- 
BraJ  <(i«oi?lfr  1*2  uini  ,  am, 
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hack  •r  Unifv  m  timv^  i,f 


of  cuitJiiriL'tJviiI 
■orf  ftce  of  «cJrrA.  ■ 


i»^puwrton»r<r°V''ft?*ir^.    ended  in  scleral  tissue;  although  this,  like 
all  of  Graefe's  suggestions,  at  first  received 
almost  universal  commendation,  it  was  soon 
abandoned  on  account  of  the  obvious  invita- 
tion to  sympathetic  inflammation  of  the  fellow -eye,  and  a  section 
entirely  in  the  cornea  substituted  (see  chapter  on  Cataract). 
^  The  lens  may  also  Ite  extracted  in  its  capsule  by  dislocating  the 
■  lens  with  the  back  of  the  knife  after  making  the  counter-punc- 


'From  "Refereucf  HandlKwk Medical  Sciences/  Huket  Derby,  vol,  i.,  p,  801. 


ture.  It  is  then  evacuated  in  the  usual  way  (Rooaa,  New  York, 
1880). 

Another  method  f>f  extraction  of  the  lens  in  its  capsule  is  to 
make  a  downward  section  and  remove  it  with  a  curette  (Pagen- 
stecher,  Wiesbaden.  ls72), 

LiiCBREicirs  Operation  (Liebreich,  London).— The  incision 
in  this  o|)eration  is  made  with  a  uarrow-bladed  knife.  It  is 
more  transverse  than  in  G-raefe'a  operation,  lying  wholly  in  the 


Fio.  1W.— ExTftAf-rTor!  of  i.-*Tj*baCT  lAmti  A  PHiyrOfi»*PH>.   This  plchire  Ih  itwr^  rfnlistic  Uian  Uie 
othenj.  but  It  pre^nta  n  clear  view  of  luakiD^  a  seclkiti  ixi      uiiHimi'y  n-xiracUuu. 

cornea,  except  the  puncture  and  counter-pnncture,  which  are 
made  in  the  sclerotic  about  1  ram.  from  its  edge.  Ko  iridec- 
tomy is  perfonned. 

PREIJMIXAKV  IkiDECTOMY.— A  cataract  extraction  ia  some- 
tiraes  divided  between  two  operations.  At  the  first,  an  iridec- 
tomy is  performed ;  then  at  some  snl>Hpquent  time  the  lens  ih 
removed.  This  is  called  Jacobsen's  method  (  Jacobsen,  Konigs- 
berg,  lSfi6).  Thisoperation  is  also  generally  modified  by  making 
an  incision  entirely  in  the  cornea. 


POSSIBLE  ACCIDENTS  IN  EXTHACTION. 
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Operations  for  secoudanf  caiftmcf,  or  membranes,  consist 
usually  in  making  a  small  hole  through  the  membrane  by  tear- 
ing it  with  needles  fcalletl  a  medling)  or  forceps,  or  by  cutting 
it  with  a  knife  or  special  form  of 
ficis^rs. 

Galezowski's  sickle-shapeil 
knife,  Knapp's  knife  needle,  or  a 

narrow  iridectomy  knife  (Loring),  or  Weoker's  scitisors  ma}'  be 
used  for  iridotomy,  according  as  the  nature  of  the  case  or  the 
surgeon's  views  may  decide.    I  use  either  a  Galezowski  or  a 


Yui.  UJ.— i:;.lLliZ.IJWlJKl'H  CV^TOTOJit 


Fio.  96.— OrWdrroiia, 


Graefe  knife  in  all  the  iridotomies  and  operations  for  membra- 
nous or  secondary  cataract  that  I  i>erform. 

Simple  Extraction.— At  the  present  time  in  New  York,  the 
operation  raoet  frequently  performed  for  hard  cataract  is  simple 

extraction.  This  is  a  flap  opera- 
tion, the  flap  being  made  with 
a  narrow  knife,  and  without  a 
coincident  iridectomy.  The  cap- 
sule is  then  divided  with  a  cap- 
Bulotome,  and  the  lens  extracted 
by  the  iingers  or  the  s[>oous. 
This  is  essentially  a  return  to  the 
classical  operation  of  Beer,  except  that  instead  of  the  triangular 
knife  of  Beer  (Figs.  0T»  OS),  the  narrow  and  niucli  more  con* 
venient  knife  of  Graefe  is  used. 


p06bible  aoctdents  in  the  operation  of  extraction  of 

*.;atara(t. 

1.  The  iris  may  fall  before  the  knife  and  be  rut  .  This  is  not 
a  serious  accident,  the  operator  may  go  (in  as  if  it  had  not 
occurred. 

2.  The  operator  may  enter  the  knife  improperly,  bo  that  the 
back  presents  instead  of  the  edge.    This  is  of  course  a  piece  of 

%  yet  the  knives  are  so  thin  and  narrow  that  even 
operators  have  been  known  to  make  tliis  mistake. 
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Should  it  occur,  the  knife  may  be  withdrawn,  the  opera 
deft^rred  for  ii  day,  or  until  the  corneal  wound  haa  h<dM, 
the  cut  may  he  made  in  the  opposite  direction^  the  \LmU  ' 
turned  while  in  the  eye. 

a,  The  incision  may  be  made  too  small,  so  that  the  leas 
cajjes,  if  at  all,  with  great  difficulty.    As  soon  a&  it  is  ma' 
the  lens  will  not  readily  escape,  for  this  reason,  the  ctfrneal 
should  he  enlarged  with  the  scissors.    This  is  by  no  iii«hu 
accident  fatal  to  the  eye,  but  it  is  a  dang<frous  one.  ljecau« 
makes  an  uneven  flap,  that  may  be  very  slow  in  healing. 
some  excellent  resultis  have  been  obtained  after  this  accident 

4.  The  vitreous  mayescaije  before  the  lens  can  he  evacua' 
and  the  lens  may  then  fall  back  into  the  vitre<»us  humor, 
is  a  bad  accident.  A  spoon  is  to  be  introduced  at  once,  aaid 
lens  removed,  if  possible.  If  this  cannot  be  quickly  <lone, 
eye  should  be  closed,  healing  of  the  wound  secured,  ami  a  su 
sequent  attempt  made  to  remove  the  lens.  A  subse^^uent  at- 
tempt is  usually  successful.  The  loss  of  considerable  vitreous, 
say  one-third  its  volume,  is  not  necessarily  fata]  to  the  surcas 
of  a  cataract  operation,  but  it  is  an  unfavorable  occurrence.  It 
may  be  followed  by  a  detachment  of  the  retina,  and  by  iptn* 
ocular  hemorrhage.  Yet  excellent  results  often  follow  open* 
tion  with  considerable  loss  of  vitreous. 

5.  Prolapse  of  the  iris,  or  incarceration  of  the  iris  in  tl» 
wound.    If  this  occur  during  the  operation,  and  U  is  n* 
replaced  with  a  hard  rubljer  spatula,  the  iris  should  l>e  (.  u: 
But  if  it  occur  during  the  healing,  it  is  better  to  leare 
shrivelling  of  the  prolapsed  iris  to  nature. 

This  is  also  a  bad  accident  unless  the  iris  can  be  at 
cut  off  smoothly.    Incarceration  of  the  iris,  with  the  leai 
behind  of  a  thick  mjiss  of  cajisule.  may  lessen  the  tiltration. 
angle  and  be  the  causae  of  glaucoma. 

Kk  Incomplete  removal  of  the  lens  matter.  This  isal 
Bomo  thing  at  times.  Efforts  should  be  made,  by  massag 
the  closed  lids,  )*y  gentle  use  of  spoons  outside  the  eye,  and  tlw 
s^Tinge  in  tlie  anterior  chamber,  to  leave  a  black  pupiU  and  afl 
ability  on  the  j^rt  of  the  ]\Htient  to  count  fingers ;  but  when 
therv  is  danger  of  much  loea*  of  vitreous  it  is  better  to  take 
chances  of  Absorption  of  tlie  lens  matter. 


BTRABI3MUS  OPERATION. 


STRABISMUS  OPERATION. 


r 


Fia.  M.— STHADisHra  Hook. 


Tenotomv— Strabotomy  (Dieffenbach,  Germany,  1830). — 
A  spectiJuni  having  been  placed  in  the  eye,  a  fold  of  coujunctiva 
«l|d  sutKinnjunctival  tissue  is  seized  with  the  forceps  near  th^M 
margin  of  the  cornea,  and  over  ^ 
the  insertion  of  the  tendon  to  he 
divided.  This  fold  is  snipped 
with  blunt  -  pointed  scissors* 
curved  on  the  dat,  which  are  then  passed  into  the  opening  by  4 
burrowing  motion,  and  made  to  thoroughly  divide  the  subcon- 
junctival tissue  about  the  insertion  of  the  muacle.  The  strabis^ 
mus  hook  is  inserted  and  passed  under  the  tendon  so  as  to  catch  it 

up,  after  which  it  is  brought 
into  view  by  pushing  aside^^ 
the  conjunctiva.  While  held 
on  the  hook*  it  is  divided  witli 
scissors  close  to  its  insertion,  ^ 
The  cutting  of  the  muscle 
should  begin  at  the  distal  end 
of  the  hook.  Another  hook 
then  inserted  and  moved  freely  around,  and  any  remaining 
fibres  caught  up  and  divided  in  same  way.  There  are  several 
minor  modifications  of  this  method  of  operation.  The  wound 
in  the  conjunctiva  is  united  by  sutures  when  desired. 


FlQ,  ]0],— BTHABUUCim  SOIUOK 


It  adds  to  the  comfort  of  a  patient  after  a  strabismus  opera- 
apply  iced  cloths  to  the  eye  for  a  few  hours.    If  the 
» operated  upon  away  from  his  own  home,  or  he  la  not 
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in  a  hospital,  the  eye  should  lie  bandaged  on  bis  going  out  in 
the  air,  and  remain  so  until  be  is  within  d<;>ors,  when  the ' 
age  is  to  V>e  removed.  Severe  infiaminatiou  in  a  few  cases,  i 
structive  in  character,  has  occurred  after  tenotomy,  frotn  infi 

tion  of   the  wo 
from  improper 
or  want  of  care. 

reported  in  which  the  operator  has  divided  the  sclera  and  eal 
the  vitreous,  in  the  too  free  use  of  the  scissors  in  separating  \ 
muscle  from  its  attachment. 

In  two  cases,  whicli  Dr.  Hasket  Derby  saw,  although  he  ^ 
not  the  operator,  the  wounds  healed,  without  damage  to  via 


Fta.  — Fdhcieph  fob  Skiziito  thr  On  S J^Ttmr a. 

although  in  one  case  convalescence  lasted  nearly  six  weeka, 
*'wonnd  healed  very  slawly.    It  was  feared  it  would  open 
vitreous  escape  us  late  as  the  eighth  day.    In  the  second 
three  weeks  were  required  for  the  healing  of  the  wound, 
both  of  these  cases  the  operators  confessed  that  the  scissors 
not  what  they  should  be;  the  pair  used  in  the  first  case 
straight  and  thick,  the  pair  employed  in  the  second  case,  wafij 
dull.    Alfred  Graefe  is,  therefore,  probably  right  in  attributing 
the  accident  to  want  of  dexterity,  or,  as  I  would  prefer  tosay.W 
want  of  punctilious  attention  to  detail  in  the  prex)aration  for,  and 
performance  of ,  any  surgical  operation.    In  the  discussion  that 
followed  this  paper.  Knapp  stated  that  in  three  thousand  opew 
tions,  he  had  perfurated  the  sclera  three  times.    In  two  caaeSt  S 
was  because  an  assistant  gave  him  sharp-pointed  scissors  instead 
of  blunt  ones.    Dr.  E.  Williams  also  once  suffered  this  accident 
Dr.  Buller  thought  the  mishap  one  liable  to  occur  to  the  mori 
skilful  oi^erator.    He  had  seen  the  accident  twice.    In  Iwtl 
instances  the  patient  had  done  well.    The  conjunctiva  wai 
stitched  in  the  cases  which  Dr.  Buller  saw.    A  case  was  report** 
in  which  panophthalmitis  had  occurred  as  a  result  of  the  per 
foration  of  the  sclerotic. 


^TransnctionH  American  Ophthalmalogical  Socie^.  1885,  pagai 
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From  all  this,  the  young  operator  will  certainly  be  sufficiently 
warned,  never  to  use  dull  or  sharp-pointed  scissors  in  a  strabis- 
mus operation. 

> Inflammation  of  the  capsule  of  Tenon  after  a  strabismus 
operation  may  occur  as  a  result  of  a  violent  use  of  the  hook,  or 
from  infection  of  the  wound. 


I 


Lj\chry^ial  operations^bowman'S  operation  for  opening 
the  canalicuu.— probing  the  nasal  dut.'t. 

(Bowman,  London,  nineteenth  century.) — A  fine  director  is 
passed  into  the  punctum  and  along  the  canaliculus  into  the  lach- 
rjTnal  sac,  its  grooves  being  turned  toward  the  free  margin  of  the 


FiQ.  lOJ.— BoKifiM'a  Xjchhtwai.  Probe. 


lid,  which  is  kept  tense  by  being  pulled  outwartl  with  the  finger. 
The  i>oint  of  a  narrow-bladed  knife  is  then  inserted  into  the 
punctum,  and  passed  along  the  canal,  so  as  to  lay  it  open  quite 
into  the  sac.  Or  a  narrow,  probe- |3oin ted  knife  is  passed  into  the 
punctum  and  along  the  canalicuhis,  which  is  divided  by  raising 


Fifi.  105.— Webrr^s  Fimse. 


the  knife  from  heel  to  point,  no  director  being  used.  The  latter 
is  the  more  common  method.  Sometimes  the  knife  is  passed 
onward  through  the  nasal  duct  for  the  purpose  of  dividing 
strictures.    Yet  the  beginner  will  find  a  thorough  preliminary 


Flo.  IrtO.— IJIKE' TL  it  >MJ  i>-SAU0t  4,L>-  KMfi;, 


dilatation  a  good  preparation  both  for  the  steaidness  of  the 
^  |>atient,  to  whom  the  dilatation  gives  very  little,  if  any»  pain,  and 

for  the  successful  cutting  of  the  little  canal. 
m       T*rol>iug  the  nasal  duct  is  done  by  Bowman's  probes, 
are  of  different  sizes  and  bent  to  corres|>ond  with  the 
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course  of  the  duct.  The  end  of  the  probe  is  pfissed  alongl 
divided  canaliculus,  until  it  is  felt  to  strike  hard  ujMjn  the 

wall  of  the  sac.    It  is  then  rai 
into  a  vertical  position  with  the  i 
vexity  of  its  bend  haikward, 
passed  downward  through  the 
and  then  downward,  outward, 
forward  through  the  duct  into  : 
When  the  end  of  the  probe  ie 
in  the  sac  each  movement  of  it  ■ 
be  seen  to  cause  a  movement  of  i 
nnderlyiag  skin,  and  it  will  notgir 
to  the  finger  the  sensation  of  etril 
ing  against  the  tirm,  bony  wall  i 
it  does  when  in  proper  jxisition. 
the  treatment  by  probing  the  na 
duct  is  to  be  successful,  a  thor 
division  of  the  canaliculus  into  the  sac  is  essentiaL 

The  exact  manner  of  passing  lachrymal  probes,  the  amo 


Fio.  106. — ANn/B  BTRiirai. 


of  force  to  be  u^ed,  and  so  forth,  can  only  be  acquired 
e:sperience.    This  should  he  had  on  the  cadaver. 

A  hollow  probe  iWecker,  Paris')  is  sometimes  used  atid  Ij 

jections  made  tbi 
it   along  the 
nasal  duct,  withdr 
ing  it  gradually  as  tb&J 
m.-noi,u>w  pitftM,  wiiPititB_  syringing  goes  on. 

Some  surgeons  pre-] 

fer  bulbous  probes  (H.  W.  WilUams,  Boston):  others  still  em- 
ploy styles  or  probes  which  may  be  left  in  for  weeks  (se*] 
Chapter  on  Diseases  of  Lachrymal  Apparatus);  others  em* 


ADVANCEMENT   OF   A  MUSCLE. 


ploy  tapering  proljes,  like  that  here  figured,  btit  I  recom- 
juend  the  original  probe  as  advised  by  Bowman.     In  rare 


Fio.  110.— Hollow  Tnntie  AVb  STRIHOt 


L  casee,  I  find  it  necessary  to  go  beyond  the  sizes  recommended 
^kbv  Bowman 


J3E1NQING  FORWARD  OR  ADVANCEMENT  OF  THE   INSERTION  OF 

A  MUSCLE, 


L  sepa 


An  incision  is  made  in  the  conjunctiva,  one  to  two  lines 
from  the  edge  of  the  cornea  and  over  the  tendon  of  the  mus- 
cle. The  tissues  including  the  muscle  (whose  insertion  is  first 
separated  from  the  globe)  are  dissected  up  from  the  sclerotic  as 
'ar  back  as  the  equator  of  the  eyeball.  The  flap  thits  formed  is 
;ed  forwfird  and  united  by  sutures  to  the  flap  left  stand- 
\g  at  the  corneal  margin,  so  as  to  cause  the  tendon  to  unite 
itself  with  the  sclerotic  at  a  point  farther  forward.  Sometimes 
a  piece  of  muscle  is  excised  so  as  to  shorten  it.  If  some  con- 
junctiva is  excised  before  bringing  the  flaps  together,  the  effect 
is  increased.  The  tendon  of  the  oi)posite  muscle  is  usually  also 
divided  to  increase  the  effect.  The  operation  is  modified  in  sev- 
eral ways  by  different  surgeons.  In  Agnew's  method,  which  I 
usually  practise,  the  muscle  to  l_>e  advanced  is  taken  up  with  a 
hook  having  an  eye  in  its  distal  portion.  In  this  eye  a  thread  is 
p!ace<l,  with  which  the  muscle  is  snrronnde*!.  The  hook  is  with- 
drawn so  as  to  leave  the  thread  ai*ound  the  muscle,  which  is 
then  tied.  The  rauscle  is  carefully  separate*!  from  the  conjunc- 
tiva and  connective  tissue  as  well  as  from  the  capsule.  After 
the  opponent  is  divided  the  separated  end  of  the  muscle  is  quilted 
under  the  conjunctiva  above,  just  at  the  situation  of  the  sn- 
ior  rectus,  and  below  at  that  of  the  inferior  rectus,  and 
ttarlunl.  The  ctinjunctival  wound  is  closetl  by  a  suture,  and 
le  tliread  surrounding  the  muscle  cut  oflf.  These  threads  may 
the  wound  indefinitely,  for  they  cause  no  irritation, 
be  black  in  color. 
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The  method  of  Dr.  Prince  (Indiana,  ISSO)  has  found  much 
favor  among  Burgeous,  but  after  having  iierfonued  the  operation 
several  timea^  I  do  not  find  that  it  has  any  advantage  over  that 
of  Agnew*  while  it  consumes  more  time  in  its  perforniauce.  In 
Prince's  o|.ieration,  what  the  author  terms  an  anchor  or  pulley 
suture,  is  tirst  introduced  into  the  tissue  one  millimetre  from  the 
corneal  margin.  The  conjunctiva  and  the  capsule  of  Tenon  ard 
then  di\*ided,  and  the  tendon  ia  grasi>ed  with  a  pair  of  forcepa 
instead  of  a  hook.  The  tendon  is  then  separated  from  the  sclera. 
A  thread,  each  end  of  which  is  armed  with  a  needle,  is  then 
passed  from  beneath  the  rectus  muscle  through  the  capsule, 
muscle,  and  conjunctiva.  The  middle  |)ortiori  of  the  muscle  is 
thus  enclosed  in  a  loop.  The  tissues  held  by  the  forceps  are  now 
divided  ten  millimetres  anterior  to  the  loop  suture.  One  end  of 
this  is  now  turned  over  the  anchtir  or  pulley  suture.  Both  ends 
of  the  former  are  brought  together  and  tied,  enclosing  the  latter 
in  a  loop  or  pulley.  Both  ends  of  the  double-armed  thread  are 
now  bTOUght  together  in  a  surgical  knot.  According  as  they 
are  tightened  over  the  pulley,  the  cut  end  of  the  rectus  will 
advanced.  At  the  same  time  thia  closes  the  wound  in  the  con- 
junctiva. A  bow-knot  is  fii'st  tied,  as  traction  is  to  be  avt>id©d 
during  the  operation.  This  knot  may  afterward  be  secured* 
ami  its  effect  increased  or  diminished. 

Berry'  raodifips  this  ojieration  by  running  the  pulley  suture 
in  and  out  two  or  three  times,  over  a  larger  extent  of  the  circum- 
comeal  conjunctival  tiseu^.  This  gives  it  a  better  hold.  The 
other  suture  is  passed  single  instead  of  double,  and  farther  back 
through  the  muscle  than  through  the  conjunctiva.  The  muscle 
must,  therefore,  l>e  first  treed  somewhat  in  Berry's  method. 
The  portion  of  tendon  grasped  by  the  advancement  forceps  is 
cut  off,  and  the  l>ow-knnt  is  discarded  as  not  being  essential. 
Berry  performs  the  operation  without  an  anwsthetic.  The 
thread  is  pulled  sufficiently  tight  t^j  temporarily  exaggerate  the 
effect.  An  anesthetic,  except  a  local  one,  cocaine,  is  not  nec- 
essary in  advancement,  if  the  operation  is  performed  on  persons 
having  a  fair  degi-ee  of  self-control.  The  effect  should  alwai's 
be  exaggerated t  if  possible,  at  the  time  of  the  operation  in  all 
advancements. 


'  "Dioetuwa  of  the  Eye,"  Philadelphia,  1893,  p.  701  et  geg. 
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CANTHOTOMY— CANTHOPLASTY. 
(wjjnJof,  the  GUiKle  of  the  eye ;  rcfii-^j,  I  cut.) 

Division  of  the  Extehkal  CANTHua,— The  eyelids  heing 
well  separated  by  a  speciiluin,  one  blade  of  a  pair  of  straight, 
strong  scisjsors  is  passed  behind  ttie  commissure  down  to  the 
bottom  of  the  *?nf  de  sac^  aud  the  other  blade  iu  frout,  and  the 
commissure  divided  by  one  sharp  cut,  the  incision  being  exactly 
horizontal.  The  conjunctival  surfaces  of  the  wound,  are  then 
joined  to  the  cut  edges  of  the  skin  by  three  or  four  due  sutures, 
one  above,  one  J>elow,  and  one  at  the  outer  angle  being  usuaHy 
Buflii'ient.  After  making  the  first  incision  some  authorities 
recommend  that  the  upper  lid  be  put  on  the  stretch,  by  pulling 
it  toward  the  no&e,  and  then  that  the  iipper  canthal  ligament 
l)e  divided  by  a  nick  with  the  scissors  at  right  angles  to  the 
incision,  the  nick  being  made  about  two  inches  in  front  of 
the  teniiioral  lx>rder  of  the  orbit  (Agnew,  New  York^ .  A  simple 
incision  of  the  canthus,  without  sutures,  is  more  properly  called 
canthotomy. 

OPERATIONS  FOR  DISTICHIA3I8  AND  TBICHIASTS 

{ Etiffopiotf.) — ^The  most  common  and  an  excellent  one  is  the 
Jdesvhe-Arit  i  Jaesche.  Russia;  Arlt,  Vienna,  nineteenth  century) 
operation  or  a  m^xlitication  of  it.  A  horn  spatula  is  placed 
under  the  upper  lid,  and  by  traction  on  the  skin  the  edge  of  the 
lid  is  rolled  upward  aud  outward.  An  incision  is  made  along 
the  edge  of  the  lid,  from  near  the  punctum  lachrymale  to  the 
outer  angle*  dividing  it  into  two  layers,  the  outer  containing 
the  cilia  and  their  bulbs»  the  inner  the  conjunctiva  and  car- 
tilage. The  incision  is  about  one-sixth  of  an  inch  deep.  A 
strip  of  skin  somewhat  crescentic  in  shape  is  then  excised  from 
just  above  the  margin  of  the  lid,  and  running  its  whole  length. 
The  edges  of  the  wound  are  united  by  sutures,  and  this  rolls  the 
anterior  lip  of  the  split  Viorder,  containing  the  eyelashes,  outward. 
Sometimes  a  strip  of  orbicularis  muscle,  and  a  wedge-shajjed 
piece  of  the  cartilage,  are  excisetl  with  the  fold  of  skin.  The 
bridge  of  skin  containing  the  lashes  is  sometimes  separated  from 
deriving  tissue,  so  that  it  can  be  moved  upward  and  so 
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transplanted  to  a  higher  point,  as  the  edges  of  the  wound  in  the 
integument  are  drawn  together.  A  canthoplasty  is  often  per* 
formed  in  connection  with  the  sphtting  of  the  lids.  Other 
operations  are  also  done  for  this  deformity.    The  operations  for 


f  la.  111.— jAE«r-iie-ARLT  ripERA- 


FlO.  ll«,-J*BWH1t  ABIT  Opi(ft*T!W<fiiep- 


ectropion  are  numerous,  and  var^'  with  the  special  requirements 
of  the  case. 

The  latest  and  perhaps  the  best  modifications  of  the  Jaesche- 
Arlt  operation  coiisist  essentially  of,  fivfit,  an  incision  tlirough 
the  conjunctiva,  jnst  back  of  the  cilia,  well  down  to  the  carti- 
lage; second,  excision  of  a  narrow  bit  of  integument;  third,  the 
insertion  of  deep  sutures  from  the  conjunctival  side  (John 
Gi-een,  St,  Loiiis;  Hotz,  Chicago). 

In  jjerforming  this  operation,  I  employ  only  a  spatula  and 
the  necessary  knives  and  scissors.    A  Beer's  cataract  knife  is 

extremely  well 
adapted    to  split* 
ting  the  lid,  and 
cutting  out  the 
skin,  but  of  course 
an  ordinary  scalpel 
will  do  very  well. 
Distichiasis  and  trichiasis  are  often  defined  as  conditions  in 
which  the  lashes  only  turn  inward,  wliile  the  surface  of  the  Hd 
18  in  a  normal  position  (^Stellwag,  Vienna,  nineti  ^\ 
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Aa  a  matter  of  fact,  these  conditions  are  usually  associated  with 
true  entropion,  and  hence  the  difficulties  in  obtaiuing  a  gnod 
result  are  very  great.  When  only  a  ^mall  part  of  the  ciliary 
border  is  involved^  that  is»  only  a 
few  hairs  turn  in,  the  Jaesche-Arlt 
operation  may  be  performed,  but 
in  a  circumscribed  form  as  shown 
inthe  figures. 

In  Fig.  1 14  the  lid  is  split  with  an 
iridectomy  knife,  and  the  affected 
ciiia  are  removed  entirely.  This  may 
be  performed  as  a  supplementary 
operation  wbeu  a  previous  oue  has 
left  some  cilia  still  turning  inward. 

The  destruction  of  the  hair-bulhs 
by  electricity  will  be  discussed  in  thesection  devoted  to  this  subject. 

The  treatment  and  operation  for  true  or  complete  entropion, 
that  is  to  say,  when  th©  whole  lid  turns  outward,  will  be  discussed 
under  the  Consequences  of  Conjunctivitis,  and  Blepharospasm. 

Ik  OPERATIONS  FOR  ECTROPION, 

f  (iVptimj.  a  turn i tig  from,) 

A  slight  turning  out  of  the  lower  eyelid  especially  may 
often  be  corrected  by  simply  cutting  out  a  triangular  ]>iece  of 
'  -   --mn  uniting  the  gap  by 

^-iL-^^^S^^^^"^-  sutures.    More  extensive  in- 

versions will  retiuire  more  im- 
portant ojierations,  the  nature 
of  which  can  only  !>e  deter- 
mined by  the  individual  case. 
Narrowing  of  the  pAli>ebral 
v^i^  fissxire  does  good  servit-e  for 

^1^^    '.^Jff''  y-'     some  cases.    The  surfaces  of 

the  edges  of  one  or  Imth  canthi 
are  freshened,  without  involv- 
ing th»  cilia,  and  united  by 
suture.    But  the  simple  narrowing  of  tlie  palpebral  Hssu)v  is 
insufficient,  in  cases  with  elongation  of  the  free  margin  with 
■^tcliiug  and  relaxation  of  the  fibro  cartilage. 
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For  such  cases  the  following  operation  may  bo  jierformed: 
The  lids  are  closed,  and  the  lower  one  is  brought  into  proper  i.M>si- 
tion.  then  the  Ijorder  13  put  slightly  on  the  stretch  horizontally. 
We  should  then  mark  witb  uik,  in  a  vertical  line,  the  two 

pointij  of  bfjth  i-dges  of  the  lids, 
when  b<.)th  lid  margins  fit  each 
other,  when  they  are  in  a  nor- 
mal position.  While  the  lids 
are  kept  in  this  position,  the  in- 
tegument over  the  outer  canthuB 
ia  lifted  up  in  a  horizontal  fold, 
and  as  much  of  the  akin  of  the 
lower  hd,  as  is  necessary  to  bring 
it  into  a  normal  position,  is  very 
gradually  fastened  between  the 
fingers.  Then  the  excision  of 
the  portion  of  integument  be- 
tween the  described  boundaries  is  begun  where  it  is  indicated  by 
two  lines  parallel  to  the  edge  of  the  lid. 

A  spatula  (see  Fig.  112}  is  pushed  under  the  outer  can  thus. 
It  is  lifted  away  from  the  globe,  and  spht  into  two  layers  with 
a  Beer's  knife.  The  wound  on  each  side  is  enlarged  with  a 
scalpel  or  scissors.  The  margins  of  the  lids  are  then  freshened 
inward  from  the  vei^tical  Ixnnidary  line  for  one-half  to  three- 
quarters  of  a  line.  The  whole  breadth  of  this  mcisiou  falls  be- 
hind the  lashes.  The  lower  bor- 
der of  the  lid  is  now  cut  through 
in  the  vertical  boundary  line, 
doT\'n  to  the  cartilage,  and  the 
incision  extended  until  the  hori- 
zontal line  has  been  reached. 
The  knife  is  then  cai-ried  on 
parallel  to  the  margin  of  the  lid, 
and  beyond  the  canthus  is  turned 
upward  in  the  shape  of  an  arch 
(see  Fig.  1H\).  The  upper  lid  is  treated  in  the  same  way.  The 
integument  is  then  dissected  up  and  the  wound  closed  by  three 
or  four  sutures  (Ammon.  Graefet.' 

'ijtellwag:  Ekiglish  traustatiou  by  K< « 1  ihn  klej,  and  Bull,  p.  4dl. 
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Auother  operation  is  the  folloTving.  The  lid  is  first  split 
from  the  hiciirymal  punetur«  to  the  outer  cauthus.  Two  verti- 
cal inrisious,  from  to  lu  lines  long,  are  then  made  through 
the  integument.  The  quadrangular 
Sap  thus  formed  is  then  separated.  It 
is  then  drawn  up  tightly,  and  united  ^ 
to  the  lateral  incisions  by  sutures,  be-  f.j 
ginning  from  below  upward. 

In  order  to  correct  the  leugthening 
of  the  margin  of  the  lid,  the  flap  is  sup- 
ported by  an  incision.  Fig.  1 18,  a,  which 
unites  the  inner  with  the  horizontal 
e<ige  of  the  flap.  The  intermarginal 
edge  is  also  united  by  sutures.  A 
bandage  is  then  applied. 

This  operation  is  esi:iecially  effective  when  the  free  border  of 
the  hd  in  much  distorted,  and  when  the  conjunctiva  is  drawn 

over  the  anterior  surface  of 
the  tarsal  cartilage.  After- 
ward an  operation  upon  the 
angle  of  the  lids  may  also  be 
required  (Graefe).' 

A  plastic  operation  by 
which  a  triangular  flap  of 
integument  is  formed,  is  also 
sometimes  useful.    This  is 
called  Samson 's  operation. 
It  is  effectual  when  the 
margin  of  the  lid  is  merely 
lengthened,  without  being 
changed  in  shape.    The  flap 
is  formed  by  two  straight 
incisions  of  the  integument^ 
a  spatula  l>eing  under  the  lid. 
The  flap  is  made  to  in- 
clude all  the  shrunken  portion  of  the  skin,  if  possible.  When 
the  flap  is  dissected  up,  the  lid  is  easily  brought  into  a  correct 
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position.  The  flap  will,  however,  cover  only  a  part  of  the 
wound.  There  will  remain  a  portion  uncovered  like  a  pointed 
arrow-liead.  This  is  covered  by  drawing  the  edge  of  the  con- 
tiguous integument  together. 
The  outer  horders  of  the  vertex 
of  the  incision  are  first  united 
by  suture,  then  the  remainder. ' 

A  small  and  deep  cicatrix 
in  a  lid,  causing  ectropion,  may 
be  cut  out  and  the  ectropion 
thus  cured*  In  such  cases  a 
crescen  tic  in  els  ion  is  made, 
parallel  to  the  edge  of  the  lid. 
If  a  large  portion  of  the  lid  b© 
involved  in  the  cicatrix,  the 
cicatricial  tissue  may  be  cut 
out  and  a  flap  be  transplanted  from  the  adjacent  integument. 
In  all  such  plastic  operations,  it  is  of  the  highest  importance  to 
take  the  flap  from 
healthy  skin,  and 
that  a  well  -  nour- 
i  s  h  e  d  bridge  of 
tissue  be  secured. 
The  method  of  op- 
eration will  vary 
mucdi  in  individual  ' 
cases,  according  to 
its  character  and 
the  ingenuity  of  the 
surgeon. 

Fig.  121  is  from 
one  of  Arlt's  cases, 
quoted  byStelhvag. 

1.    The  cic^itrix 
was  first  included 
in  two  curved  and  oblique  incisions.    After  the  cicatrix  was  dis- 
sected out,  the  wound  was  closed  by  the  flap  A.    This  was  taken 
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from  the  antero- temporal  region^  and  has  an  oblique  axis.  The 
anterior  boundary  line  of  this  liap  was  united  with  the  lower  bor- 
der of  the  incision  in  tlie  lid  while  the  posterior  incision  diverged 
Bomewhat,  and  ended  under  the  level  of  the  upper  border  of  the 
Eorface  of  the  incision  in  the  lid.  The  cicatrix  was  then  sepa- 
rated up  to  the  inner  border  of  the  tiap,  which  was  turned  upon 
the  surface  of  the  wound  and  united  by  sutures. 

When  the  cicatrix  causing  the  ectropion  is  small,  it  may  be 
circumscribed  by  two  ellipjtical  incisions,  the  sides  of  which  are 
to  be  as  nearly  as  possible  perpendicular  to  the  border  of  the  hd 
(Fig.  US^  «),  The  surface  of  the  cicatricial  tissue  is  then  fresh- 
ened^ the  adjactM^t  integument  and  fat  well  separateil  from  the 
bone,  so  that  the  lid  may  be  brought  into  a  normal  position, 
without  stretching.  The  edges  of  the  elHptical  incision  are  then 
united  by  a  suture,  so  that  the  whole  cicatrix  is  covered  over 
by  the  adjacent  integument,  and  united  to  its  posterior  surface. 

In  broad  adhesions,  an  incision  is  made  parallel  to  the  orbital 
margin,  down  to  the  Imne,  so  that  the  skin  and  cicatrix  may 
be  well  separated,  subcutaneously,  from  the  layer  beneath,  and 
the  lid  brought  to  its  normal  ixtsition.  The  palpebral  fissure 
15  then  narrowed  to  the  extent  of  a  third  or  more  by  freshen- 
ing its  edges,  and  uniting  them  by  suture.  After  the  wound 
has  completely  united,  and  danger  of  shrinking  has  passed^ 
the  palpebral  fissure  may  again  be  enlarged.  Both  of  these 
methods  of  operation  -were  described  by  Amnion  (Berlin,  1S42), 
in  his  treatise  on  "  Plastic  Surgery,"  and  given  by  Stellwag,' 

aftee^trejVtment  of  plastic  operations. 

I  do  not  advise  the  use  of  iodoform  or  solutions  of  corrosive 
chloride  of  mercury  after  pListic  operations,  but  a  dry  dressing 
of  absorbent  cotton,  to  keep  the  parts  well  protected,  and  then  a 
well-applied  fiannel  bandage.  The  sutures  maybe  reinforced  by 
adhesive  plaster,  if  any  suspicion  of  undue  tension  exist-  The 
bandage  should  not  be  reappHed,  or  at  least  the  dressing,  for 
some  four  days,  unless  there  is  positive  evidence  that  healing  by 
first  intention  is  not  going  on  properly.    The  thermometer  here. 


'  Lock  cit.,  p.  48«. 

( 
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as  in  operations  for  cataract  extraction,  if  carefully  noted,  will 
assist  in  determining  how  the  healing  is  progressing. 

WOLFE'S  METHOD 

Skin-grafting,  of  which  general  surgeons  make  so  much  use, 
since  its  intniLiuction  as  a  procedure  for  covering  large  cicatrices, 
by  Keverdin,  has  also  been  availed  of  by  ophthalmic  surge<:ins, 
in  ectropion  caused  b}'  cicatrices.  When  there  is  no  healthy 
skin  in  the  immediate  neighborhood,  the  plan  of  the  Italian 
surgeon,  Gasparo  Tagliacozzi  (Bologna,  157y),  of  taking  a  tlap 
from  the  arm,  and  binding  the  arm  in  the  part  desired,  the 
pedicle  being  always  attached,  may  be  employed.'  It  is  said  that 
it  is  usually  not  necessary  to  keep  the  arm  in  this  position  more 
than  forty-eight  hours,  hut  forty-eight  hours  is  an  intemiinable 
period  to  an  ordinary  patient.  It  requires  great  will-power  and 
strength  of  character,  to  cause  a  patient  to  submit  to  such  a  pro- 
cedure. This  method  is^  however,  still  practised,  and  with  good 
results.  Dr.  Richard  H.  Derby*  rejxjrts  a  striking  case  of 
success. 

Mr.  Wolfe  (Glasgow,  1875)  has  done  much  to  introduce  the 
method  of  transporting  a  very  thin  piece  of  skin  from  a  remote 
part,  and  applying  it  to  the  cicatrix.  This  method  has  been 
only  mt^Ierately  successful  in  my  hands.  There  are  a!sf>  many 
criticisms  made  .upon  Wolfe's  method  by  Noyes  and  others, 
Noyes'  says  that  it  has  become  comparatively  unsuccessful  in 
his  practice,  and  he  has  had  a  great  many  failures  which  were 
so  nearly  complete  that^  while  he  continues  to  employ  it  as 
the  first  method  in  some  instances,  lie  is  by  no  means  enthusi- 
astic about  the  ultimate  issue.  Dr.  Carmalt  (New  Haven)  in  a 
discussion  upon  this  subject*  occurring  at  the  meeting  of  the 
ophthalmologica!  society  where  the  o}5eration  was  considered, 
states  that  the  ultimate  result  of  a  Wolfe  transplantation  is  not 
to  be  determined  in  a  few  months.  Dr.  Carmalt,  as  a  general 
surgeon,  has  tried  the  operation  in  many  other  parts  of  the  body 

'  It  is  (jveii  said  that  the  Italian  surgeons  of  four  hundrBd  years  ^o,  took 
fiape  from  aonther  itidividiml  and  bound  him  to  the  patient. 

*  TranBactinng  of  the  American  OphtbQlmoIogical  fStwielj^.  1885.  p,  141, 
'  Transactions  of  the  Amepiean  Ophthalmoloi^ical  Society,  lHt43,  p,  601. 
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des  the  eyelids,  and  has  found  that  the  process  of  atrophy  or 
absorption  will  go  on  for  several  months,  with  most  disappoint- 
ing results.  Flaps  which,  at  the  completion  of  the  healmg, 
ABemed  to  be  perfectly  adapted  all  around,  would  subsequently 
shrivel  away  into  almost  nothing.  This  he  says  has  occurred 
chiefly  in  the  deformities  produced  by  deep  burns,  where  the 
resulting  cicatrix  has,  by  contraction,  rendered  a  limb  more  or 
lees  useless.  When  he  had  dissected  out  the  scar,  and  supplied 
the  gap  with  fresh  and  health}'  skin,  although  the  first  effect 
might  Ije  very  promising,  at  the  end  of  two  years,  more  or  less, 
the  result  had  been  so  unsatisfactory  that  the  contraction  would 
return  to  nearly,  if  not  (juite,  the  original  condition. 

Dr.  Lucien  Howe,  while  he  admitted  that  a  considerable  con- 
traction occurred,  confessed  that  it  was  new  to  him  that  the 
entire  flap  had  been  absorbed.  In  one  case  of  his,  the  deformity 
had  not  materially  increased  in  two  years. 

Dr.  Reeve,  of  Toronto,  thought  the  result  depended  somewhat 
on  the  length  of  time  which  the  lids  are  kept  closed.  He  believes 
it  important  to  keep  the  lids  closed  fur  some  time.  Very  good  re- 
sults are  obtained  in  sume  cases  of  difficulty  with  the  upper  lid, 
by  taking  a  pedicle-flap  frora  immediately  lielow  the  lower 
lid.  Dr.  Knapp  is  in  the  habit  of  replacing  injuries  iy  the  upper 
lid  by  flaps  from  below,  and  Dr.  St.  John,  of  Hartford,  Conn,, 
reports  excellent  results  from  this.  Dr.  Richard  H.  Derby  '  re- 
ports a  remarkable  case,  when  after  extensive  gangrene  of  the 
lids,  there  was  such  a  subsequent  sjiontaneouB  restoration  of  tis- 
sue as  to  almost  remove  the  defonnity,  or  at  Iccist  to  reduce  it 
as  much  as  many  succeBsful  plastic  operations. 

It  will  thus  be  seen  that  either  in  the  old  method  or  that  of 
Dieffenbach,  a  good  deal  is  left  to  the  ingenuity  of  the  individual 
surgeon,  and  the  result  in  eyelids,  as  in  plastic  surgery  every- 
where, cannot  be  certainly  predicted.  Each  case  must  be  worked 
out  by  itself.  Substantial  advance  has  been  made.  The  Wolfe 
method  is  sufficiently  successful  to  warrant  its  being  trietl,  as 
Dp.  Noyes  suggests,  in  the  first  instance,  in  cases  where  it  is 
not  essential  to  get  a  flap  with  a  pedicle  from  a  neighboring 
part,  or  where  the  patient  will  not  submit  to  the  terrible  distress 
of  having  the  arm  bound  to  the  eye  for  forty-eight  houre. 


>  Loc.  cit. ,  1884,  p.  044 
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SKIN-GRAFriNO. 

By  this  terra  is  meant  the  application  of  %*ety  small  pio 
of  the  outer  layers  of  healthy  skin  to  the  j^atiulating  ^-i 
Since  the  inetbixi  was  proposed  in  lS6y,  it  has  been  exl*ii-L. 
employed  in  various  parts  of  the  body,  even  the  membr 
tympaiii,  in  very  rare  cases,  havitig  heen  replaced  by  thisojieti 
tion  (Ely,  Roosa).  The  jiart  to  be  covered  is  to  be  mosl  caredil 
c'loanijL'd,  say  with  a  bit  hloride  or  carbolic  acid  solution, 
as  the  surface  from  which  the  grafts  are  to  be  takeQ.  A  mini 
piece  of  skin  from  the  cleansed  surface,  which  must  b<*  nDtin 
free  from  haii'^,  is  theu  seized  with  a  pair  of  due  forcqis  j 
anipjietl  off  with  a  pair  of  Sue  scissors,  curved  on  the  Hal.  V( 
small,  single-tooth  forcepe  must  lie  used  for  this  pu 
Reverdin  used  a  needle  to  lift  up  the  epidermis*  and  shr»ve<!  1 
graft  off  with  a  thin,  sharp  scalpel.  I  have  always  used  my. 
and  scissors.  The  piece  to  be  r^oved  is  at>out  the  fiize  of 
hmd  of  an  onlinary  pin.  If  it  is  larger,  it  should  be 
smaller  and  cut  into  two  or  four  pieces,  all  of  which  are  to 
CArefulty  disinfected.  The  epidermic  layer  of  the  skin 
6hi.>uld  be  Uiken.  The  cut  surface  should  not  bleed,  but  shou 
eihow  the  bUx)d'Ves!?e1s,  The  little  piece  is  placed  at  oijri^  on  thtl 
grmmUuing  1^^^rfacv,  in  the  position  removed*  it  being  pn-ssid] 
down  gently,  cut  surface  downward,  with  just  enough  firmneBj 
to  allow  it  to  adh««.  faut  the  gnmulation  should  not  be ; 
to  bit<«<i.  Tbe  gimfte  mn  beet  «pplied  along  the  edge  of  I 
ciofctrix,  but  if  it  be  not  too  Iwfe,  they  may  be  arranged  i| 
smM  of  p«rallel  rows  acroee  iU  or  &  bridge  may  be 
Atl«r  ttie  grafts  hmr^  h&em  iaaerted,  a  piece  of  ihin 
pMtloi  fiolMtiT«,  jtrnemtj  fhct^  in  an  anti^ptic  ^lu 
ft*  twttty  numles.  k  laid  ow  tbe  grafts.  This  is  con 
b^r  «l«5W<Nf  abeorbrnt  eonam.  tmd  tiie  wbole  kepi  in  pUcel 
»  MVr  of  fsnrnhnnUgr,  Tbasihimwgiihwilj  not  be  distgrbrfl 
f\v  aKnit  tbTM*  A^ys.  whn  mmiaeK  down  to  the  pr 
tivev  nia^T  ^  t»kv«i  off  »o  «*  if  tber?  W  any  coihsid«nible  amo 
t^lMAacQMc^  If  pm  bdttteiwJ  aad  dried,  it  b  to  be i 
H\i  iiMiwi  yg  ii  tat  ta*  vift  •  sy^nge  or  thel 


KNUrLKATION  OR  EXCISION  OF  THE  KYBBALL 


healing,  new  dressings  may  be  applied.  But  if  a  considerable 
suppuration  has  occurred,  the  gutta-percha  is  to  be  removed, 
and  the  piia  carefully  washed  off  with  jin  antiseptic  solution. 
TLis  process  is  to  l>e  repeated  everv  thi'ee  days  until  thorough 
union  has  occurred.  Grafts  from  a  dead  hotly,  that  is,  six  hours 
after  death,  have  also  been  used  with  success.'  Dr.  Brewer,' 
of  Norwich,  Conn.,  found  that  thirty-six  hours  was  the  limit  of 
skin  vitality.  Skin-grafting  was  intended  to  be  applied  chiefly 
to  ulcers,  but  it  has  been  widened  in  its  applicability  to  cica- 
trices on  the  eyelids/ 

ENUCLEATION  OK  EXCLSION  OF  THE  EYEBALL. 
(Bonnet,  Paris.  Wl.) 

The  patient  being  under  the  influence  of  a  j^eneral  auEes- 
thetic,  a  spring  speculum  is  introduced.    The  conjunctiva  ia 


then  aeiz**d  with  the  forcejis  exactly  as  in  an  operation  for  con- 
vergent sti-abi»inus,  over  the  insertion  of  the  internal  rectus, 
that  muscle  taken  up  by  a  hook  and  separated  with  scissors 
curve*!  on  the  flat. 

'i'he  conjunctiva  is  then  divided  all  alxiiit  the  margin  of  the 
cornea.    Tlie  tendons  of  the  remaining  muscles  are  picked  up. 

A  fuller  account  of  skin  grftftiDg  may  lie  found  in  thf  **Referenc*  Hand- 
ifcw>k  of  the  Meilifal  Sciences, "  vol.  vi. .  article  by  W.  U.  Carmalt.  whil^  in  the 
ncordfi  of  general  aiirtjctr  much  may      found  to  inteit^t  the  reader  of  this  im- 
portant subject.    See  MuBurnpy.  Medical  Record.  Oct.  25th.  ISttO  ;  Reports  of  the. 
w  York  Eye  and  Ear  Iniirmar}-,  IS8"2.  J.  E.  Wwkg. 

Medical  Record,  vol.  xxi..  p.  483.  May  flth.  m2,  , 
H.  Girdner,  Medical  Record,  vol.  xx.,  p.        July  3(Hh.  1881. 


successively  by  the  strabismus  book,  and  divided  close  to  the 
Bclera.  Tlie  eyebal!  is  then  drawn  over  to  one  side  by  forcejje,  and 
strong  scissors  (with  a  concavity  toward  the  eyeball)  ai*e  passed 
back  along  its  surface  to  tlie  optic  nerve.  The  blades  are  then 
opened,  and  made  to  divide  the  nerve  close  to  the  st^lerotic. 
Usually  the  hemorrhage  is  sHglit,  and  is  easily  controlled  by 
pressing  a  eixmge  for  a  short  time  ii]H)n  the  bleeding  jK^intB. 
When  it  has  ceased,  the  lids  are  closed,  and  cold  cloths  applied. 
Packing  tlie  orbit  with  sijonges,  ice,  and  so  forth,  are  usually 
needless  and  painful  procedures.  A  compress  baudage  is  useful 
where  there  is  a  tendency  to  great  swelling  and  ecchymosia  of 
the  lids. 

If  the  ojwration  for  enucleation  of  the  eycViall,  be  j>erformed 
in  a  hospital,  where  there  are  trained  nurses  and  a  house  sur- 
geon, it  will  be  very  rarely  necessary  to  apply  a  bandage  on 
account  of  the  danger  of  hemorrhage,  but  if  it  he  performed 
under  circumstances  that  prevent  there  being  skilled  assistance 
close  at  hand,  should  bleeding  occur  it  will  be  important  to 
apply  a  pressure  bandage  for  twelve  houi-sor  more.  After  sctme 
considerable  comparative  exjK'rience,  bad  for  the  purpose  of 
determining  this  point,  I  am  unable  to  say  that  the  ap]>lica- 
tion  of  a  bandage  lessens  the  ecchymosis  and  discoloration  that 
generally  occur  after  the  oi)eration.  Patients  are  usually  able 
to  leave  their  room  in  alx)ut  three  days  after  the  oi>eratiou, 
and  the  house  in  a  week.  Surgical  autestliesia  is  to  be  pre- 
ferred to  local  anjesthesia.  from  cocaine,  althougli  if  from  any 
reason  it  he  important  to  dispense  with  ether,  injections  of 
cocaine  in  the  connective  tissue  of  the  orbit,  will  be  suflScient  to 
make  the  pain  at  least  endurable*  althougli  such  an  operation 
withoiit  general  amesthesia  must  involve  great  nervous  shock 
to  most  patients. 

As  is  well  known,  the  laity  in  some  quarters  believe  that  an 
eye  maybe  wholly  removed  from  the  orbit,  and  then  replace<l  in 
a  sound  condition.  In  one  instance  in  my  practice,  much  to  my 
astonishment,  the  friend  of  a  patient  from  whom  I  had  just 
removed  an  eyeball,  insisted  ui>on  my  putting  it  back  again, 
alleging  that  it  had  been  underslwd  that  it  was  to  be  replaced, 
after  the  foreign  body  on  account  of  which  it  had  been  excised 
Was  taken  out. 


ARTTFICIAL  EYHS. 

Serious  iiillinnmatian,  erysipelatous  in  fomij  may  occur  after 
enucleation  of  the  eyeijiill,  but  is  very  uncotntiioii.  I  have 
m  syuiblepharuu  result  tn*m  the  neglect  of  the  attendimts  to 
tlioroughly  open  the  eye,  for  cleansing  piirjjo&ea,  every  day  after 
the  tirst  twenty-four  hours  sul:»se(|uent  to  the  ojieration. 

By  this  operation,  the  orbital  tissue  anti  muscles  are  left  be" 
hind  to  form  a  good  raovabte  stump  for  an  artificial  eye.  In 
certain  conditions,  as  of  malignant  disease,  a  considerable  piece 
of  the  optic  nerve  is  sometimes  excised  with  the  eyeball,  A 
suture  is  sometimes  used  to  close  the  conjunctiva  (Argyll- 
Robertson.  Edinburgh,  ISTl). 

ARTIFICIAL  EYES. 

Arfijtci'al  eyes  may  be  worn  after  the  wound  has  cicatrized 
and  all  irritation  ceased.    It  is  Irest  to  begin  to  fit  them  in  ^ 


l^'id.  V^. — Artificial  KvEih 

few  days,  say  seven,  after  tlie  enucleation,  so  as  to  prevent  the 
contraction  uf  the  orbital  cavity,  and  to  give  it  a  goixl  shape. 
Patients  find  their  early  use  better  than  waiting,  since  they 
keep  the  lids  apart.  They  should  lie  worn  at  short  intervals  at 
first,  until  the  parts  Iwcoiue  uml  to  the  foreign  body.  If  S'/fttt~ 
pdifteiic  ( rouble  httse.rtsftftl  in  th*"  oihfr  etft',  extra  caution  should 
tbe  used  lest  the  artificial  eye  be  worn  too  continuously*  They 
should  not  b©  worn  too  long  without  renewal,  as  they  become 
rough  and  irritating.  They  often  give  rise  to  severe  conjunc- 
tivitis of  the  stump*  and  ixissibly  to  sympathetic  irritation  of  the 
other  eye.  Sheila  are  made  to  be  worn  over  shrunken  eyeballsj 
where  no  enucleation  is  jx^rfonned. 

As  a  general  rule,  it  is  better  to  remove  such  shrivelled 
Btum]M,  but  if  absolutely  no  irritation  is  caused  by  the 
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cleation  need  not  be  performed,  although  it  is  then  justifiable  if 
an  artificial  eye  cannot  be  worn  over  the  stump,  or  if  the  patient 
tiesires  it  on  account  of  the  appearance, 

OPTTCO  CILIARY  NEUHOTOMT 

fVon  (rraefe,  Boucheron,  Schoeler)  is  an  ojwation  wlitch  has 
been  developed  since  lS(iT,  as  a  substitute  for  enucleation,  in 
sympathetic  ophthalmia,  and  in  other  cases  where  it  is  spe- 
cially desired  to  save  the  eyeball.  It  cpnsists  in  the  division  of 
the  optic  and  ciliary  nerves,  by  a  pair  of  curved  scissors  passed 
bai-kward  through  an  opening  made  in  the  conjunctiva.  It 
is  customary  to  divide  one  of  the  recti  muscles  to  make  room 
for  the  disse<"tion  (although  this  is  not  necessary),  and  its  cut 
ends  are  reunited  by  suturee  after  the  nerves  have  hemu  divided. 
The  operation  has  not  proved  to  be  a  good  sulistitut©  for  enu- 
■cleation.  As  matters  now  stand,  the  consensus  of  professional 
opinion  is  still  fnr  enucleation  as  the  only  means  of  preventing 
sympathetic  ophthalmia. 

Some  operations  not  described  in  this  chapter,  will  be  found 
in  other  parts  of  the  b<:>ok,  in  the  description  of  the  diseases  for 
which  they  are  performed. 

LIGHT  FOR  OPERATORS 

On  dark  days,  especially  freipient  in  nortliern  climates,  the 
ophthalmic  surgeon  is  often  comi>elled  to  operate  by  artificial 
light.  For  certain  operations,  such  as  needling  of  membranous 
■cataracts,  iridectomies,  and  cataract  extraction,  a  good  light  is 
absolutely  essential.  When  electric  light  can  be  obtained,  the 
best  iK>ssible  is  had.  But  one  often  does  well  with  concentraletl 
gas-light,  lamp-light,  and  very  well  indeed  with  the  light  of  a 
candle  in  Priestly  Smith's  lamp,  figured  in  the  chapter  on  Ex- 
amination. 

ArrER-TREATMENT. 

This  will  also  be  fully  discussed  later.  It  is  sufficient  to  re- 
mark here,  that  the  after-treatment  of  oiierative  cases  requires 
special  attention  and  study.  After  the  principal  operations  upon 
the  eyeball,  it  is  customary  to  use  atropine  or  eserine,  according  to 
indications,  to  apply  compress  bandages  over  both  eyes,  and  to 


keep  the  patient  qiiiet  with  more  or  less  seclusion  from  light. 
When  it  is  desirable  to  keep  the  eye  cltwied  for  several  dajs,  the 
surgeon  can  judge  of  its  condition,  to  a  certain  extent,  from  the 
api>earance  of  the  lids.  If  the  lids  are  red,  swollen,  and  tede- 
matous,  this  may  bo  regarded  as  an  unfavorable  indication  as 
to  the  state  of  tlie  parts  Wneath.  A  purulent  discharge  is  a  very 
bad  indication,  but  there  may  be,  in  such  cases,  considerable 
blennorrhcea  that  does  not  invade  even  a  corneal  wound.  If 
8e\'ere  inflammatory  reaction  occurs,  antiphlogistic  treatment  by 
eohes,  iced  cloths,  and  so  forth,  is  employed.  The  operations 
on  the  lids,  muscles,  tear-passages,  etc.,  usually  require  nothing 
more  than  a  cold-water  dressing,  and  often  not  even  that. 

Cocaine  ranks  jwrhaps  next  to  atropine  in  subduing  the  pain 
from  iritis  and  keratitis,  traumatic  or  idiopathic,  and  is  often 
used  in  corabiuation  with  th&  latter. 


ANESTHETICS  IN  OPERATIONS. 


I 

■      For  operations  for  cataract,  cocaine  is  almost  universally  used. 
Ha  solution  of  eight  grains  to  the  ounce  is  sufficiently  strong. 
Hit  is  used  from  tifteen  minutes  to  a  half-hour  before  the  oper-  | 
ation.   dropping  it  freely  on  the  cornea  every  three  to  five 
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opping  It  ireely  on  tne  cornea  every 
minutes.  The  eye  should  he  kept  closed  between  the  time  of 
tillations^  lest  the  epithelium  of  the  cornea  be  removed  by 
the  cocaine.  Cases  of  ulceration  of  the  cornea^  resulting  from 
ita  use^  have  been  reported,  hut  such  an  occurrence  is  very  rare^ 
and  need  not  Ije  anticipated^  if  this  jirecaution  be  observed. 
The  only  disadvantage  I  have  ever  seen  from  the  use  of  cocaine 
on  the  ciirnen  as  a  local  antesthetic,  is  that  it  sometimes  so  be- 
numbs the  eye  that  the  patients  are  incapable  of  moving  it  up 
r  down,  out  or  in»  in  response  to  the  directions  of  the  surgeon 
during  an  operation*  or  to  shut  it  well  just  after.  In  these 
cases,  it  is  probable  that  the  anjesthetic  has  been  used  for  too 
long  a  time  before  the  operation  is  actually  begun.  In  iridec- 
tomy for  an  artificial  pupil,  or  for  chronic  glaucoma,  cocaine  is 
as  efficient  as  in  cataract  operations.  But  in  acute  glaucoma, 
its  use  by  instillation  is  not  sufficient  to  still  the  pain  from  cut- 
ting off  the  iris.  Even  when  a  cocaine  solution  is  dropped 
directly  upon  the  irie  iu  the  anterior  chamber,  danger  to  the 


eye  may  result  from  the  violent  starting  of  the  patient,  when 
the  scissors  are  being  used,  in  such  cases,  or  when  the  eyeball  ia 
generally  intiamed.  General  anaesthesia  or  subconjunctival 
injections  of  cocaine  should  he  employed.  Of  late  Dr.  Frank 
Lewis  has  employed  cocaine  compresses  with  advantage.  I 
have  had  very  little  experience  with  subconjunctival  injections 
of  cocaine,  but  they  are  recommended  hy  Koller,  when  instilla- 
tions are  not  sufficient. 

Koller's  methods  for  producing  local  antesthesia  are  as  fol- 
lows: After  having  rendered  the  conjunctiva  ansesthetic  by 
instillation  of  a  four-per-cent  solution,  the  8j>eculum  is  inserted 
and  hy  means  of  forceps  a  fold  of  the  conjunctiva  over  tlie  tendon 
to  be  operated  upon  is  seized.  The  needle  of  a  hypodermic 
syringe  is  thrust  through  this  fold  into  the  subconjunctival 
tissue  as  deep  as  possible,  and  a  few  drops  of  a  two-per-cent 
solution  of  cocaine  are  injected.  Dr.  Koller  considers  two- 
thirds  of  a  grain  as  the  utmost  limit  for  adults  that  can  safely 
be  applied  as  an  injection,  if  the  seat  of  the  injection  is  on  the 
head,  while  on  the  limbus  a  double  amount  may  be  allowed, 
But  Koller  advises  to  keep  a  gotid  way  within  this  limit. 
Solutions  of  even  one  per  cent,  according  to  him,  are  entirely 
satisfactory,  if  the  solution  is  well  distributed  over  the  field  of 
operation.  After  the  injection  of  the  solution,  the  speculum  ia 
removed,  and  the  e^'es  closed,  so  that  the  artificial  cedema  of 
the  conjunctiva  may  be  given  time  to  disappear.  It  will  disap- 
pear in  ulwut  five  minutes,  by  a  little  rubbing.  Koller  be- 
lieves that  operations  ou  the  muscles  can  be  performed  in  this 
way»  without  the  slightest  pain.  Professor  Snellen*  of  Utrecht,* 
also  uses  subconjunctival  injectioDS  for  cataract  operations. 

In  an  operation  for  strabismus  on  persons  more  than  ten 
years  of  age  or  thereabouts,  I  find  cocaine  an  adequate  anres- 
thetic,  although  it  must  be  admitted  that  some  pain  occurs^ 
even  with  thorough  instillations,  when  the  muscle  is  taken  up 
on  the  hook.  Yet  in  moderately  plucky  persons,  it  is  better  to 
cause  them  to  endure  this,  rather  than  to  subject  them  to  the 
nausea  incident  to  the  use  of  ether.  Young  children  should  be 
anaesthetized  with  sulphuric  ether,  even  if  the  pain  may  be 
almost  removed  by  the  cocaine  instillations.  The  sight  of  the 
^  Transactioua  American  Opbthalmological  Society,  1893,  p,  42. 


inBtrumeDts  frightens  such  patients  very  much,  making  them 
entirely  intractable  under  cocaine,  whether  instilled  or  injected 
nuder  the  conjunctiva.  One  of  my  first  operations  for  strabis- 
mus with  cocaine  on  an  adult*  who  had  declined  an  operation 
until  the  usq  of  cocaine  was  known,  was  followed  by  an  un- 
pleasant experience,  which  happily  did  not  last  long.  The 
patient  was  found  to  be  hemiplegic  immediately  after  the  oper- 
ation was  finished,  but  he  remained  so  but  a  few  hours,  when 
he  became  perfectly  well  again.  He  was  a  man  of  about  twenty- 
three  years  of  age,  of  a  highly  nervous  temperament. 

Enucleation  of  an  eyeball  is  to  be  performed  under  general 
an^^thesia,  unless  under  entirely  exceptional  circumstances, 
Some  surgeons  use  subconjunctival  injections  of  solutions  of 
cocaine,  and  injections  into  the  cellular  tissue,  and  are  satisfied 
with  the  results.  Dr.  F.  M.  Wilson,  of  Bridgeport,  writes  me 
as  follows:  For  tarsal  tumors  that  maybe  removed  through 
the  conjunctiva,  cocaine  is  entirely  satisfactory.  For  tumors 
of  the  lids  which  must  be  removed  through  the  integument, 
cocaine  is  not  very  satisfactory,  except  when  injected  into  the 
tumor,  or  the  connective  tissue  about  the  growth.  If  the 
tumor  be  large,  it  might  be  much  better  to  resort  to  general 
aniesthesia.  In  -saturated  solution  cocaine  is  of  limited  value. 
It  is  of  some  service  when  injected  into  the  canaliculus  through 
the  punctimi^  but  this  is  almost  as  disagreeable  a  process  as 
slitting  it  up.  In  the  vast  majority  of  instances,  this  operation 
may  be  well  borne  without  an  anfesthetic. 

For  the  removal  of  foreign  bodies  from  the  cornea,  cocaine 
displays  its  most  marvellous  efficiency.  Here  it  is  possible  to 
work  for  some  minutes,  as  the  surgeon  is  sometimes  obliged  to, 
in  removing  a  flake  of  steel  or  iron  from  the  cornea,  where  it 
has  become  deeply  lodged,  without  causing  the  patient  the 
slightest  pain. 

THE  AN.*:STHETIC. 

'9  chapter  upon  operations  upon  the  eye,  cannot  pro- 
perly be  concluded  without  expressing  the  conviction  that 
sulphuric  ether,  is  the  best  of  all  anresthetics  for  operations 
upon  the  eye,  reqxiiring  general  ansesthesia.  The  grounds  upon 
which  this  opinion  is  based  are  that  it  is  the  siifest  anfsethettc. 
15 


SUHGICAL  OPERATIONS  ON  THE  EVE. 


In  the  history  of  the  Manhattan  Eye  and  Ear  Hoepital,  ithw 
thousands  of  operations  upon  the  eye  and  ear  have  been  pet- 
formed,  under  ether,  not  one  hfe  has  been  lost  in  consequenfeflf 
the  use  of  an  anaesthetic  in  an  operation  upon  the  eye  or 
ear.  Chloroform,  even  when  used  on  young  subjects,  is 
without  danger.  For  the  administration  of  ether,  I  a*i 
cone  made  of  a  towel,  lined  with  paper,  larger  or  smaller ; 
ing  to  the  age  and  size  of  the  patient.  The  ether  should  gi 
slowly,  and  by  a  person  who  is  instrueted  to  keep  his  a" 
tion  tixed  upon  the  patient's  respiration,  his  color,  and  hy 
who  will  have  intelligence  enough  to  withdraw  the  cone. 
Admit  fresh  air,  as  soon  as  the  blood  is  not  properly  oxygraizeJ. 
With  skill,  it  is  possible  to  anaesthetize  patients  in  from  two 
five  minutes.  While  ether  is  a  more  disagreeable  auffst 
than  chloroform,  the  fact  of  its  nearly  absolute  safety  it 
argument  in  favor  of  its  exclusive  use,  that  to  me  has  never* 
answered^    In  visiting  clinics  in  France  and  Germany,  I 


obnmd  Uuit  Uwir  fetur  of  chlonaform  sometimes  leads  the  ear 
geottftto  Uaim^clly  aniestbetiae  the  patWni.    When  ether  is 
peK«>oi  ansBfilfaesu  nuc^  be  secured  without  eolicitude.  In 
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instances  or  more  in  my  practice,  I  have  been  unable  to 
secure  anaesthesia  without  endangering  the  Ufe  of  the  patient 
from  suffocation.  Both  of  these  two  subjects  were  young  men. 
I  have  heard  of  a  few  other  cases,  as  occurring  among  my  col- 
leagues in  New  York.    But  they  are  certainly  exceptional. 

A  whiff  of  chloroform  vapor,  inhaled  from  a  small  bit  of 
absorbent  cotton,  saturated  with  it,  held  in  the  nostrils,  during 
the  slitting  of  the  canaliculus,  forms  an  exception  to  my  mind, 
in  the  use  of  chloroform  and  is  a  proper  way  of  securing  local 
anesthesia  without  risk  (J.  B.  Emerson) . 

OPERATING  TABLES. 

A  plain  and  strong  wooden  table,  such  as  is  generally  used 
in  kitchens,  forms  an  excellent  operating  table^  in  private 


Fm.        OpiEsiTtxe  CBiim. 


houses.  Beds  and  lounges  are  tn  be  carefully  avoided,  for  the 
obvious  reason  that  they  are  too  low  for  the  convenience  of  the 
operator,  and  for  a  good  light.  ^ 

For  minor  operations  in  a  consulting  room,  what  are  called 
aleepy-hollow  chairs  or  so-called  steamer  chairs,  lounging  chairs, 
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with  good  backs,  are  very  convenient.  For  hospital  work  tables 
on  the  general  pattern  shown  in  the  figure  are  very  convenient 
Some  surgeons  dispense  with  the  side  supports  for  the  head. 

For  those  who  do  not  find  simple  chairs  sufficient  for  opera- 
tions in  the  consulting  room,  that  here  figured  (De  Wecker's) 
is  also  very  convenient  for  many  minor  operations. 
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DISEASES  OF  THE  EYELIDS,  THE  LACHRYMAL 
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DISEASES  OF  THE  EYELIDS. 

>  Symptomatic  of  Deeper  Affections.  — EryBipelae.  — Blepharitis  Ciliarls. 
^Hordeolum. —  Chalazion. —  TrichiasiB. —  Diatichiasis. —  Entropion. —  Ec- 
WioD  — Ptosis.— Paralysis  of  Orbicularis. — Spasm. — Nictitation.— Ecchy- 
iQosis.— Epicanthus.  — Coloboma. —  Ephidrosis. —  Chromhidrcsis.-i-  Xanthe* 
l>siua.~Blepharoepa8m. — Wounds  of  the  Eydida. — Abscess  of  the  Lids. — 
^rpIuUtio  Diseases  of  the  Eyelids—Epithelioma. 

Tbe  diseases  of  the  eyelids  are  soznetimes  of  an  independent 
but  they  are  often  merely  symptomatic  or  dependent 
*t)on  deeper  and  more  important  affections.    An  examination 
i^lu'ch  finds  an  affection  of  the  lids,  should  therefore  be  very 
S'^^fully  continued,  until  it  is  positively  determined  that  they 
i'^lone  are  diseased.    Disease  of  the  integument  of  the  body 
i^^toy  extend  to  the  lids;  thus  we  may  have  erysipelas,  acne, 
I,  warts,  nsBvi,  syphilitic  ulcers,  epithelioma,  hypersemia, 
■^ema,  cellulitis,  and  abscesses — in  fact,  any  disease  that  may 
;  <lttack  the  skin.    A  special  consideration  of  such  diseases,  when 
they  involve  the  eyelids  alone,  and  not  the  conjunctiva  or  eye- 
tall,  belongs  rather'  to  a  treatise  upon  diseases  of  the  skin  than 
to  one  on  the  eye.    A  few  of  these  affections,  however,  deserve 
consideration  here,  for  they  may  be  confined  to  the  eyelids,  or 
they  may  secondarily  involve  the  eyeball. 

ERYSIPELAS. 

Facial  erysipelas  is  not  only  a  dangerpus  disease  to  the  gen- 
eral system,  but  it  may  involve  the  deeper  tissues  of  the  eyeball, 
tfie  retina,  and  optic  nerve,  and  produce  impairment  of  sight, 
or  even  blindness.  The  extension  of  the  inflammation  to  the 
optic  nerve  and  retina,  is  through  the  absorbents  and  blood- 
▼eBBeb  of  the  connective  tissue.  The  tissue  of  the  lids  may 
also  slough  in  the  course  of  a  severe  attack  of  erysipelas. 

Tnatmefd. — It  is  not  easy  to  combat  a  bad  case  of  erysipelas. 
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It  will  run  its  course.    But  the  patient's  general  oondi' 
fthouUl  be  as  well  sustained  as  is  p>ssiblf ,  by  the  use  of  nutri 
and  Btimulauts.    The  old  lead  and  opium  wash^  is  as  applic 
to  the  eyelids  ,as  to  any  part  of  the  integument.    It  is  sen 
able  in  alleviating  the  sufferings  of  the  patient.    If  the 
nective  tissue  of  the  orbit  become  involved,  hot  fomenta 
repeated  for  fifteen  minutes  or  more  every  hour  will  be  of  v 
The  eyelids  should  be  kept  well  lubricated  with  benzoated  1 
vaseline,  or  the  like,  in  the  mean  time.    It  will  be  only 
to  guide  the  course  of  the  disease,  it  is  probably  im 
to  arrest  it.    Its  severity  and  consequent  results^  will  d 
entirely  upon  the  patient's  strength  for  resisting  the  in 
of  t!ie  poison.    The  use  of  antipyretics,  such  as  ([uiuine, 
pyrin,  and  phenacetin,  should  be  carefully  avoided, 
effect  in  reducing  the  temperature  is  ofteu  illusory,  and  al 
unnecessary.    They  all  stop  up  the  eraunctories,  by  which 
poison  is  to  be  eliminated^  if  at  all;  that  is,  the  skin,  the 
neys,  and  the  bowels,  and  some  of  them  dangerously  affect 
power  of  the  heart.    I  have  seen  the  temperature  in  a  rase 
erysipelas  of  the  head  reduced  from  104"  to  below  normal 
twelve  hours,  where  no  antipyretic  at  all  had  l>een  given.  S 
a  reduction  is  not  without  danger.    The  surgeon  should  be 
for  it,  by  having  the  hot-air  bath  at  hand,  and  give  stimu 
by  the  stomach  and  hypodermically,  and  the  attendants 
warned  that  such  a  sudden  and  great  fall  of  temperature 
he  expected.    Hence  everything  is  to  be  ready  to  bring  it 
again,  lest  the  patient  succumb  in  consequence  of  the  depresaion. 

BLEPHARETIS  CILIA RIS— BLEPHARITIS  MAfiGlNAUS. 
Tinea  Tanii  {fl^^^por,  ejelid). 

The  characfen'stivs  of  this  disease,  are  a  red  line  and  strtft- 
tng  along  the  viliary  margin  of  the  lids,  while  the  roots  of 
the  ei/elashes^  and  the  motdhs  of  the  Meibomian  foUicks^ 
^specialty  the  fonner^  are  encrusted  with  dried  purulent  and 
catarrhal  secretion.  The  cilia  themselves,  are  often  viaited  to- 
gether  by  the  secretion. 

Blepharitis  ciliaria  is  essentially  a  disease  of  the  roots  of  the 
hair  follicles,  and  the  Meibomian  glands.    As  it  advances  it  also 


involves  the  connective  tissue.  The  edge  of  the  lid  is  at  first 
hyper*niic,  but  in  time  atrophy  occurs,  aad  it  becomes  smooth 
and  glistening.  The  secretions  of  the  follicles  and  glands,  if  not 
very  often  removed,  thicken  and  harden  about  the  lashes,  and 
,  produce  crusts.  The  hairs  fall  out,  little  pustules  having  formed 
about  their  roots.  The  uew  growth  of  hair  is  apt  to  be  pale* 
thin,  stunted,  and  misdirected.  When  the  disease  has  so  pro- 
gi*essed,  the  edge  of  the  lid  soroetimes  becomes  hypertrophied  and 
callous.  This  disease  or  condition  was  formerly  known  aa  tylosis 
(^"■^1,  callous).  The  lid  may  also  become  everted.  The  hair 
follicles  may  be  bo  completely  destroyed,  that  the  hair  will  cease 
to  grow  altogether — madarosis  (/j«'Wi'>f,  bald).  This  affection 
occurs  in  children  and  in  adults,  in  varying  degrees  of  severity. 
It  seems  especially  apt  to  attack  blondes.  When  occumng  in 
the  very  young,  it  is  usually  very  tractable  to  simple  treatment. 
It  was  the  idea  of  some  of  the  older  authors  that  it  was  essen- 
tially a  disease  of  strumous  origin.  It  is  probable  that  it  has  no 
such  specific  origin,  but  that  it  is  frequently  the  result  of  anae- 
mia, induced  by  bad  general  nutrition.  It  is  commonest  among 
the  infanta  and  children  of  the  [xior,  such  as  the  tenement^house 
class  in  New  York,  but  it  occurs  among  all  poorly  nourished 
people,  as  it  does  in  half- starved  domestic  animals. 

There  are  two  classes  of  cases.  One  is  a  simple  form,  easy 
of  cure,  the  result  of  a  catarrhal  conjunctivitis,  in  which  ordi- 
nary local  cleanliness  has  been  neglected.  There  is  a  second, 
wliere  either  from  gi*ave  constitutional  conditions  or  uncorrected 
errors  of  refraction,  deep-seated  disease  of  the  hair  follicles 
has  occurred.  In  ISTfi,'  I  showed  by  a  series  of  cases,  that 
blepharitis  ciliaris  was  very  often  associated  with  an  error  of 
refraction,  usually  astigmatism,  and  that  the  most  efficient  local 
measures  would  only  partially  succeed  in  such  cases,  unless  the 
strain  of  the  accommodation  was  relieved  by  a  correction  of  the 
refractive  error.  Althougii  this  opinion  was  stoutly  resisted  on 
its  promulgation,  by  some  authorities,  it  has  since  been  abun- 
dantly verified  by  Risley  (Philadelphia),  Noyes,  and  many 
others.  Strain,  and  consequent  fatigue  of  the  accommodation, 
is  by  no  means  confined  to  school  children  and  adults.  Even 

*  Intematintial  ConicrpsB  qT  Ophtlmlmnlo^.  Xew  York,  1^76.  Also  Trans- 
BctioHB  American  Ophthatinological  Society.  1S7S. 
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very  young  children,  in  their  plays,  often  call  into  action  a  gi'eat 
deal  of  accommodative  power.  Children  who  have  a  rnn-sidera- 
ble  degree  of  astigmatism,  or  who  are  very  hypermetropic,  will 
especially  suffer  from  such  a  strain.  Hypermetropia,  if  asso- 
ciated with  blepharitis,  unless  it  be  of  a  high  degree  or  comaected 
with  astigmatism,  cannot  be  said  to  be  the  exciting  cause  of  the 
blepharitis,  because  the  greater  proportion  of  the  civilized  races 
at  least,  are  hyperopic.  Opacities  of  the  cornea,  which  are 
situated  over  the  pupil,  and  consequently  impair  the  sight,  and 
cause  a  permanent  accoramotlation  strain,  are  a  fruitful  source 
of  blepharitis  ciliaris, 

Tr€afm€nt,—The  first  essential  is  to  secure  and  maintain 
perfect  cleanliness  of  the  hair-folHclea,  Meibomian  glands,  and 
other  parts  making  up  the  edge  of  the  lids.  The  use  of  simple 
water  is  not  sufficient  for  this.  An  alkaline  solntion  added  to  it 
is  necessary  to  dissolve  the  crusts  which  accumulate  so  rapitlly 
about  the  roots  of  the  lashes.  Bicarlxmate  of  soda,  2i.  ad  5^^*- 
of  rosewater,  is  a  very  good  application.  It  should  he  thor- 
oughly used  by  means  of  absorbent  cotton,  bits  of  old  Hiien,  or 
the  like.  In  severe  cases,  it  will  iye  necessary  to  use  this  appli- 
cation  three  or  four  times  a  day,  but  generally  treatment  in  the 
morning  and  evening  will  be  found  sufficient.  The  patient's 
attendant,  or  the  patient  himself,  should  be  taught  to  do  this. 
After  all  the  crusts  are  thoraughly  removed,  an  ointment  of  yel- 
low or  red  oxide  of  mercury,  one  to  two  grains  to  the  drachni  of 
benzoated  lard,  simple  cerate,  or  vaseline  is  usually  the  best 
application.  In  some  cases  the  surgeon  will  do  well  to  apply  a 
ten-grain  solution  of  nitrate  of  silver  to  the  roots  of  the  hair- 
folliclos.  When  this  is  done,  the  nitrate  of  silver  may  l>e  nen- 
trahzed  with  vaseline,  or  the  like.  This  is  better  than  usingsalt 
and  water  for  this  puri>i')se. 

In  chronic  cases  occurring  in  adults,  or  in  children  old 
enough  to  read,  the  refraction  should  be  carefully  examined. 
If  astigmatism,  by[iermetropia  of  a  high  degree,  or  myopia  l)e 
found,  it  should  be  corrected,  or  a  cure  will  be  more  difficult. 
In  severe  cases,  it  will  l)e  well  to  apply  a  four-grain  solu^ 
tion  of  the  sulphate  of  atropia  or  a  one-grain  snlution  of  sco- 
polamine, and  let  up  the  strain  on  the  acconnnodation  for  ten 
days  or  two  weeks.    This  will  greatly  facilitate  the  cure^ 
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and  at  the  same  time  demonstrate  about  how  tnuoli  the 
strain  upon  the  accommLM.iatiou,  influences  the  course  of  the 
dijBease.  In  cases  of  blepharitis  ciliaris  caused  hy  opacities  of 
the  cornea,  it  is  generally  imix>9sible  to  do  any  more  than  to 
mitigate  the  affection  by  constant  care  of  the  eyes,  in  tlie 
manner  that  has  been  indicated.  In  many  cases,  especially 
in  very  light  blondes,  perpetual  local  applications  are  necessary 
to  permanently  remove  the  red  line  along  the  lids,  so  charac- 
teristic of  a  mild  form  of  this  disease.  There  are,  however, 
many  cases  that  are  entirely  cured.  One  of  the  first  cases 
that  called  my  attention  to  the  had  effects  of  errors  of  refrac- 
tirm  and  strain  of  accommotlation,  upon  the  edges  of  the  lids, 
and  which  led  me  to  investigate  tbe  subject,  Avas  one  ttf  mixed 
astigmatism,  in  a  book-keeper  of  twenty-five  years  of  age, 
whose  case  had  been  treated  for  four  yeai"s  under  skilful  hands 
without  relief.  In  two  months  after  the  use  of  correcting 
glasses  and  very  simple  local  treatment^  he  was  well.  Many 
case^  followed  this  one.  until  the  imi>ortance  of  examining  the 
refraction  was  seen,  I  was  in  the  habit,  while  investijiatiug 
this  subject,  of  looking  about  my  class  at  the  University  Meiiical 
College,  for  young  men  with  marke<l  cases  of  blepharitis  ciliaris. 
and  I  almost  always  fecund  the  iniiamniation  of  the  liils  as- 
soc'iated  with  refractive  anomahes  that  had  not  Ijeen  coi'rected. 

It  ia  an  interesting  observation,  that  patients  who  suffer 
markedly  from  blepharitis  do  not  usxially  complain  of  watering 
of  the  eyes,  headache,  and  the  other  synipt(Uns  of  what  is  called 
asthenopia.  The  evidences  of  strained  accommodation  are 
chiefly  found  in  the  condition  of  the  lids.  When  patients  suffer- 
ing from  asthenopia  are  interrogated,  it  is  found  that  one  of 
the  first  complaints  is  of  a  heat  in  the  edges  of  the  lids,  a  feel- 
ing as  if  there  were  a  band  almut  them.  The  congestion  or 
hyperaemia  in  the  hair  follicles*  or  Meibomian  glands,  with  the 
consequent  sensation  of  heat,  is  the  l>eginning  of  the  asthenopic 
symptoms.  Why,  in  some  cases,  this  hy|>era^mia  goes  on  to  be 
true  intlammation.  and  in  others,  no  matter  how  long  the  as- 
thenopia exists,  never  gets  beyond  the  stage  of  hyperfemia,  is  an 
interesting  question  which  I  am  unable  to  answer. 
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BLEPHARITIS  TARSALIS^ HORDEOLUM. 
{Hordeolum,  stye.) 

A  stye  is  chamvierized  by  a  localized  redness  and  stcelling, 
ivhick  can  (feueraily  be  traced  io  a  Meibomifm  foUich,  The 
swellimj  is  so  circmnscribed  that  the  skin  can  be  fveeltf  moved 
about  if. 

A  stye  is  a  Ijoil  affecting  the  connective  tissue,  and  a  Meilxj^ 
mian  gland,  at  the  edge  of  the  lid.  Styes  are  apt  to  appear  in 
siicciissioii.  Certain  subjecta  are  especially  liable  to  them,  if  the 
general  Bystem  becomes  at  all  run  down  from  general  causes. 
Like  boils  in  other  parts  of  the  body,  they  give  evidence  of  im- 
paired nutrition.  They  cause  considerable  pain,  and  swelling 
and  deformity  of  the  lid.  The  jjain  is  sometimes  excessive,  as  if 
the  patient  were  Buffering  from  periostitis  of  the  edge  of  the 
orbit,  or  the  malar  bone.  While  styes  more  frequently  occur  in 
those  persons  who  have  a  marked  refractive  error,  tliey  also 
arise  where  the  accommodation  is  overstrained,  in  persons  with 
no  marked  refractive  anomaly.  For  example,  while  prei>aring 
these  pages  for  the  pre.ss,  I  liave  seen  a  strong,  large  man  of 
forty-five,  with  an  out-door  occupation,  suffering  from  a  large 
stye.  On  close  examination  tn  learn,  if  possible,  the  origin  of 
liis  trouble,  the  only  clew  I  could  find  to  the  etiology  was  the 
fact  that  although  he  was  well  on  in  presbyopia,  he  wore  no 
glasses  for  the  little  reading  he  may  have  done,  as  he  was  an 
illiterate  man,  nor  for  looking  at  tine  objects.  This  was  a  slender 
foundation  on  which  to  build  a  theory,  and  as  he  was  in  vigor- 
ous health,  I  was  obliged  to  say  I  could  trace  no  cause  for  his 
atye,  in  any  history  or  symptoms  I  could  get  from  him. 

Those  who  are  satisfied  with  the  statement  that  morbid 
germs  cause  all  diseases,  will  no  doubt  say  that  hordeolum  re- 
sults from  local  infection  with  a  hordeolum  bacillus.  But  a 
healthy  eyelid*  or  a  healthy  Meibomian  follicle,  will  probably 
resist  an  attack  from  such  a  source.  The  problem  as  to  the 
preparation  of  the  soil  for  the  morbid  germ,  remains  unsolved  in 
many  such  cases,  probably  from  our  want  of  information  as  to 
the  local  or  general  irritants  which  have  preceded  the  inflam- 
mation. 

Treatment. — Hot  fomentations  or  small  pouUices  should  be 
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tised,  until  pus  has  formed,  when  the  turaor  should  he  IxxUy 
opened  by  an  incision  parallel  to  the  edge  of  the  lid.  Styes  are 
sometimes  aborted,  if  touched  Avith  a  solution  of  nitrate  of  silver, 
gr.  xx.-sl.  to  the  ounce,  when  they  first  appear,  or  if  an  oint- 
ment of  red  oxide  of  mercury,  one  grain  to  a  drachm  of  benzo- 
;*ted  lard  or  t!ie  like,  be  rubl>ed  into  them.  I  may  here  aild  to 
what  has  been  said  upon  the  subject  of  the  connection  of  blepha- 
ritis ciliaHs  with  errors  of  refraction,  that  it  applies  also  to  styes, 
tarsal  tumors,  chalazia,  or  to  any  affection  of  the  lids.  The 
refraction  should  always  be  carefully  examined  in  cases  of  styes 
and  so  forth.  Their  recurrence  may  often  be  prevented  by  a 
correction  of  the  refractive  error. 

CHALAZION. 
(jffi^uJa,  hail.) 

This  is  also  known  as  tarsal  tumor  or  tarsal  cyst.  It  is  the 
so-called  refe)ition  tumor  of  the  Germans.  It  is  formed  by 
an  intiammatory  olistruction  of  the  mouth  of  a  Meibomian 
gland,  which  expands  laterally  and  produces  the  tumors,  which 
sometimes  grow  to  the  size  of  a  hazelnut.  Usually  they  are 
much  smaller.  Two  or  more  may  grow  in  the  same  lid.  They 
appear  either  in  the  upper  or  lowerlid^  and  are  usually  quito 
di;ftiguring.  Masses  of  snch  growth  often  appear  and  disap- 
pear, without  treatment,  but  this  cannot  be  certainly  counted 
upon,  in  an  individual  case.  Sometimes  tbis  removal  is  by 
absorption,  but  in  rare  cases  suppuration  occurs,  and  finally 
the  abscess  ruptures,  occasioning  considerable  disfigurement 
and  inconvenience  for  the  time, 

Treatmetit. — AVhen  a  tumor  has  existed  for  some  weeks,  and 
is  large  enough  to  l)e  a  deformity,  it  is  better  to  remove  it  by 
incision.  If  it  can  be  reached  through  the  conjunctiva,  instilla- 
tion of  a  four-grain  solution  of  hydrochlorate  of  cocaine  will 
prevent  any  pain  from  the  fir&t  incision.  If  the  patient  be  one 
who  cannot  bear  even  a  httle  pain,  it  is  better  to  wait  after  the 
tirst  incision,  until  the  tissues  beneath  are  cocainized,  when  the 
(iperation  can  be  finished.  Sometimes  general  anfesthesia  is  nec- 
essary. Various  instruments  have  been  invented  and  modified 
with  which  to  grasp  the  tumor  while  performing  this  operation. 
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Many  practitioners  find  advantage  in  their  use,  but  I  employ  a 
simple  spatula,  or.  in  some  cases,  the  thumb  and  finger.  The 
advantage  of  the  ring  forceps  is  that  they  restrain  the  hemor- 
rhage during  the  operation.  But  that  advantage  is  more  than 
conipeu-sated  for,  in  niy  opinion,  in  that  the  tissues  are  so  com- 
pressed during  the  ojieration,  as  to  render  ecchymoais  more 
likely,  so  that  the  patient  is  disfigured  for  some  days  after. 
After  making  a  free  incision  in  the  conjunctiva  or  integument, 
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a  choice  of  an  internal  or  external  opening  l>ejng  made,  accord- 
ing to  the  stretching  of  either  part,  cocaine  is  reapplied.  This 
first  incision  should  be  deep  enoiigli  to  come  at  onre  upon  the 
walls  of  the  tinnor,  which  may  be  dissected  out  or  mt  into.  If 
the  latter,  after  the  contents  of  the  cyst  are  thoroughly  evac* 
Tiated.  the  cyst-wall  or  lining  should  l)e  thoroughly  scraped  with 
a  small  spoon,  so  that  the  likelihood  of  a  return  of  the  tumor  is 
lessened.  If  not  patiently  and  tlioroxighly  removed,  it  may  re- 
turn or  never  wholly  disappear. 

It  is  not  well,  simple  as  the  operation  for  removal  of  a  cha- 
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la^ion  is,  to  attempt  it  without  au  assistant.  A  simple  inci&ion 
win  but  usually  Ije  sufficient*  but  consideraVjle  dissection  may  be 
required,  ^'hich  the  surgeon  cannot  properly  cany  out  unaided. 
If  the  tumor  be  removed  through  the  integument,  a  suture  or 
two  will  be  needed  to  close  the  wound.    The  proper  dressing 
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will  be  a  flannel  bandage^  if  the  patient  is  to  be  exposed  to 
the  cold  or  wind  afterward,  and  the  incision  is  through  the  in- 
tfi,niment.  In  case  the  tumor  is  small,  and  the  patient  very 
much  diaincliued  to  the  removal  by  cutting,  massage,  a  daily 
application  of  the  tincture  of  iodine,  or  the  Faradic  current  of 
electricity  may  be  tried. 

PHTHTRIASIS. 

This  condition  may  be  mistaken  for  blepharitis  ciliaris.  It 
is  an  affection  of  the  margin  of  the  lid.  caused  by  the  presence 
of  the  so-called  crabdice,  pediculi  prfbis,  u\xm.  the  eyelashes. 
The  patient  of  the  lower  walks  of  life  is  not  usually  aware  of 
their  presence.  They  cause  great  itching,  which  induces  the 
attempts  at  relief,  leading  to  great  congestion.  The  eggs  of 
the  animal  may  be  detected  on  the  cilia  by  close  examina- 
tion, and  the  parasites  themselves  may  also  be  discovered.  The 
pro]ier  treatment  is  by  means  of  mercurial  ointment.  This 
should  be  well  rnbl>ed  into  the  margins  of  the  lids,  when  it 
will  dislodge  the  parasites*  so  that  they  are  easily  seen  and  re- 
moved with  forceps. 

EPITHELIOMATA. 

Epitheliomatous  tumore  sometimes  originate  in  the  eyelids. 
They  should  l>e  thoroughly  removed  with  the  knife,  as  soou  as  de- 
tected. Warts  upon  the  eyelids  often  form  the  starting-point  of 
epitheliomatoua  growths  upon  the  eyelids.  They  are  to  be  looked 
upon  with  great  suspicion  when  they  thus  api>ear.  They  are  read^ 
ily  removed  by  a  sliding  flap  operation.  If  they  are  attacked  at 
an  early  stage  and  the  removal  is  thorough,  the  prognosis  is  gootl. 


DISEASES  OF  THE  EYELIDS. 


I  have  watched  i^-nvh  cases  for  ten  yeai's  or  morej  and  have 
seen  no  return.  When  they  have  become  large  aud  have  made 
a  large  ulcerative  surface,  it  is  not  only  difficult  to  secure  a 
thorough  removal  without  great  deformity,  but  the  return  of 
the  growth  is  probable. 

TELANGIECTASIS  AND  ANGIOMATOUS  GROWTHS. 
{Tf/?.t,  far;  ajyem;  a  blood-reaBel ;  im-aai^,  dilation;  ayyrtai',  a  blood-vessel,) 

Tlieee  gi'owtha  may  occur  on  the  eyelide.  They  are  coiigen- 
ital,  and  may  be  removed  at  an  early  period,  by  the  knife.  This 
means  is  better  than  the  use  of  the  actual  or  galvauo-cautery^ 
because  it  is  leas  likely  to  leave  a  scar. 

DISTICHIASIS  AND  TRICHIASIS. 
(tliOTf.t'a,  a  double  row :  r^^nsw^  to  bUow  hairs.) 

The  first  of  these  conditions  means  a  double  row  of  lashes 
turning  inward  upon  the  eyeball.  Trichiasis  is  a  turning  in  of 
the  lashes,  without  their  being  a  double  row.  Both  of  these  con- 
ditions are  often  assfjciated  together.    The  double  row  is  some- 
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times  only  apparent,  and  is  caused  by  stretchmg  of  the  outer 
lip  of  the  lid  (Stellwag ' ) .  These  conditions  are  actually  parts 
of  the  condition  called  entropion.  Yet  the  invasion  of  the 
cilia  is  almost  always  a  consequence  of  trachoma,  that  is  to  say. 
a  result  of  the  atrophy  of  the  connective  tissue,  and  distortion 

'"Text-Book,"  EngLi^  tranislaiiaa,  Rixsa,  Uouldejr,  and  Bull.  N«w  York. 
1873,  p.  463. 
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of  the  tarsal  cartilage  caused  by  this  disease.  In  old  people, 
entropion  is  often  a  spasmodic  affection,  resulting  from  the  lax 
condition  of  the  integument  with  an  absence  of  fat  and  sebace- 
ous follicles.  It  is  very  apt  to  occur  in  such  subjects,  after  the 
bandaging  of  the  eyes  consequent  uixin  an  operation  for  cataract. 

Treahuent. — The  treatment,  of  distichiasis  and  trichiasis  is 
chiefly  by  operations,  which  have  been  described  in  Chapter  X, 
Spasmodic  entropion  may  often  be  cured  by  the  application 
of  adhesive  plaster  to  keep  the  lid  well  drawn  down.  Ectro- 
pion has  also  been  described  sufficiently  in  the  chapter  devoted 
t<j  operations. 

Ptoses  ""tis-,  falling)  is  a  drooping  of  the  up|jer  lid,  either 
partial  or  complete.  It  Ls  caused  by  injury  of  the  levator  muscle, 
swelling  and  increased  weight  of  the  lid  from  inflammation,  or 
by  paralysis  of  the  third  nerve.  It  is  sometimes  seen  in  old  pen- 
pie,  when  it  is  caused  by  great  relaxation  of  tissues.  It  may  bn 
also  congenital.  Ptosis  is  thoroughly  considered  in  the  chapter 
upon  paralysis  of  the  ocular  muscles. 

Paralysih  of  the  orbicularis  MrscLE,  is  a  result  of  paral- 
ysis of  the  ix>rtio  dura  of  seventh  nerve.  The  lids  cannot  be 
completely  closed,  and  the  patient  thus  has  a  peculiar  staring 
appearance  called  lagophthalraos  {^a^m,  a  hare,  and  op*«A/i«v%eye), 
The  lower  lid  falls  away  from  the  globe,  so  that  tears  ran  over, 
and  the  eye  siiffers  excessively  from  a  constant  exposure  to 
external  irritants,  winds,  dust,  smoke,  and  the  like, 

Ephidrosis,  is  an  excessii^e  secretion  of  the  sweat  glands  of 
the  lids.  It  causes  itching  and  biting  sensations  and  irritation 
and  inflammation  of  the  skin  and  of  the  conjunctiva.  It  is  diffi- 
It  to  cure. 

Chromhidrosis,  is  a  dark  blue  or  black  discoloration  of  the 
skin  of  the  lids,  appearing  suddenly,  and  capable  of  being  washed 
off  with  glycerin  and  rosewater.  It  is  seen  chiefly  in  hysterical 
females,  and  eupptjsed,  by  some  authors,  to  be  always  due  tii 
simulation. 

Xakthklasma.  Xakthoma  yellow),  or  Vitiligoidea 

{miinm^  a  defect*  appears  as  peculiar  yellow  patches,  usually 
situated  on  the  skin  of  the  eyelids,  and  most  often  the  upper  lid* 
near  the  inner  canthus.  Sometimes  the  i>atch  is  raised  a  little, 
sometimes  not.  The  disease  i&  most  common  in  females,  and 
16 
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in  those  of  middle  age.  Dissection  shows  thrat  the  connective- 
tissue  cells  of  the  parts  are  tilled  with  fat.  By  some  there  is 
thought  to  be  a  connection  between  xanthoma  and  liver  trouble. 
Excision  of  the  patches  is  proper  treatment. 

BiJEPiiAKOSPASM. — This  is  a  symptom  rather  than  a  disease, 
nltliough  it  may  become  a  chronic  one.  It  is  essentially  a  spas- 
modic contraction  of  the  orbicularis,  so  that  the  lids  are  tightly 
closetl  against  the  glolw?.  When  this  is  a  constant  condition^  it 
is  a  result  of  photophobia,  which  is  an  accompaniment  of  the 
various  forms  of  phlyctenular  disease,  which  are  fully  treated  in 
another  chapter.  Blepharosjmsm  is  a  reflex  irritation  from  tlie 
tifth  nerve.  It  occurs  also  in  neuralgia  of  all  the  branches  of 
tliis  nerve,  from  the  presence  of  foreign  bodies,  errars  of  refrac- 
tinii,  and  so  forth.    It  may  be  a  result  of  spinal  disease. 

Treat iiieiii. — This  slionid  lie  directed  toward  a  removal  of  the 
cause.  The  symptom  is  often  alleviated  by  immer^iion  of  the 
face  in  cold  water,  frequently  repeated.  Canthotomy  is  often 
performed  with  benefit  on  account  of  blepharospasm.  In  pure 
neuralgia  of  the  fifth  pair  division  of  the  aflfected  nerve  is 
sometimes  practised. 

Blepharospasm  sometimes  occurs  in  persons  in  adult  life,  and 
is  marked  by  a  fretjuent  rapid  and  violent  closure  of  the  lids. 
Every  few  seconds,  especially  when  mentally  excited,  the  lida 
are  firmly  pressetl  together.  There  is  then  an  interval  of  quiet 
^~  the  eyes.  This  condition  is  not  susceptible  of  relief  by  ordi- 
ary  methods.  The  subjects  of  it  regard  it  as  a  habit,  and  sel- 
dom apply  for  relief. 

Nictitation. — Associated  with  blepharospasm  is  a  constant 
or  very  frequent  winking,  nictitation,  which  is  an  evidence  of 
nervous  exhaustion  from  various  causes^.  This  occurs  some- 
times as  a  twitching  of  the  muscle  of  the  upper  or  lower  lid,  a  con- 
traction of  the  small  muscular  fibres  of  the  orbicularis.  This  ia 
sometimes  invisilile,  except  on  close  esaminatiiiu.  V)ut  it  is  always 
extremely  troublesome  to  the  patient.  It  is  a  {msitive  symptom 
of  nervous  exhaustion.  It  sometimes  extends  to  the  muscles 
of  the  face.    In  rare  instances  it  becomes  a  constant  condition. 

Trent nt^nt.— The  use  of  alcoholic  stimulants  at  me^ls,  such 
as  champagne,  the  administration  of  tonics,  esj>ecially  strych- 
nia^ complete  mental  and  physic*^  almost  invariably 
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break  up  this  troublesome  symptom  in  persons  of  usually  good 
health. 

EccHYMOSis  OP  THE  LiD3. — This  is  an  effusion  of  blood  into 
the  cellular  tissue,  consequent  on  blows  or  other  injuries.  It  is 
known  in  popular  language,  as  a  black  eye.  Cold  applications, 
a  compress  and  bandage  are  useful  applications  to  promote 
absorption  of  the  blood  and  coloring  matter.  In  large  cities, 
there  are  men  who  make  a  business  of  covering  up  this  deform- 
ity, so  apt  to  occur  as  a  result  of  pugilism,  by  skilfully  paint- 
ing the  parts.  A  poultice  of  an  oyster,  is  a  favorite  application 
with  many  of  the  victims  to  their  own  habits,  but  it  is  a  dan- 
gerous remedy  because  it  may  break  down  the  tissues  and  pro- 
duce a  very  obstinate  keratitis. 

WOUNDS  OF  THE  EYEUDS. 

*  These  should  be  very  closely  examined  when  they  first  come 
under  observation,  to  see  if  the  wound  of  the  lid  is  the  only 
lesion.  The  globe  of  the  eye  is  very  often  wounded,  and  some- 
times a  foreign  body  has  entered  it,  when  on  superficial  ex- 
amination only  the  eyelid  seems  wounded.  Wounds  of  the 
eyelids,  if  recent  and  properly  united,  heal  promptly,  and  very 
often  most  serious  ones  leave  little  deformity,  there  being  ample 
tissue  to  make  up  for  loss.  The  edges  of  the  lids  should  be 
brought  together  by  fine  black  silk  sutures,  and  a  compress  and 
bandage  applied.  If  the  parts  are  very  hot  and  uncomforta- 
ble, iced  cloths  should  be  used.  It  is  necessary  to  freshen  the 
edges  of  wounds  more  than  twenty-four  hours  old,  in  order  to 
secure  union  by  first  intention.  Wounds  of  the  upper  eyelids 
are  sometimes  so  deep  and  extensive  as  to  involve  the  levator 
palpebree.  Prompt  treatment  of  the  parts  with  subsequent 
use  of  the  Faradic  current,  sometimes  restores  the  functions  of 
the  nerves. 

Burns  op  the  Eyelids. — These  should  be  treated  like  bums 
of  other  parts  of  the  general  integument.  Collodion  is  an  excel- 
lent application  in  the  first  stages  and  also  g^m-arabic.  If  only 
the  epidermis  be  involved,  very  little  harm  will  be  done,  but  if 
^  tnie  skin  be  hivaded.  deformity  from  contraction  is  likely  to 

ir,  which  will  be  more  or  less  corrected  by  plastic  operations. 


344 


DISEASES  OF  THE  EVELIDS* 


EpiCAXTHirs  (s-f,  and  ^y^f"?,  upon  the  comer  of  the  eve\- 
is  a  congenital  malformation,  depending  upon  a  want  of 
velopraent  of  the  bridge  of  th©  nose,  so  that  a  cresceutic  f old 
the  skin  overlaps  the  inner  c^mthus  more  or  less.  The 
ting  out  of  an  oval  piece  of  the  integument  of  the  bridge 
the  nose,  and  closing  it  by  suture,  will  improve  lnu  not 
tirely  relieve  tlie  condition  of  things. 

COLCiBOMA  mutilation!. — Con^renital  flssur^  of 

lid.  This  13  sometimes  associated  with  coloboma  of  the  iris 
choroid.  It  is  analogous  to  harelip,  cleft  palate,  and  sofo 
A  Bimple  plastic  operation  is  often  sufficient  to  relieve  the 
formity. 

Abscfss  of  the  LiDt^,— As  a  result  of  injury  spon^ 
oualy,  abscess  of  the  lid  may  ot^cur.    Although  abscesses 
cause  great  swelling  and  deformity  of  the  lid,  while  in  pro 
they  usually  sul>side  rapidly  after  evacuation  of  the  pus, 
leave  no  scar. 

Syphilitic  Eruptions  and  Utters  op  the  Eyelid  — 
careful  observer  will  be  on  the  lookout  for  syphilitic  nice- 
the  eyelid.    Chancres  have  been  found  there.    The  autho 
on  syphilis  regard  syphilitic  affections  of  the  hds  as  very 
The  ophthalmic  surgeon  ver>'  seldom  sees  them.    The  enip'' 
are  more  properly  discussed  in  the  treatises  on  diseases  of 
skin.    A  chancre  of  the  lid  will  not  be  mistaken.  The 
8}'phi1itic  ulcer,  however,  may  be  mistaken  for  epithelioma, 
administration  of  iodide  of  potassium  will  soon  clear  up  doa 
ful  cases,  for  it  has  a  magical  effect  upon  a  syphilitic  lesion  of 
tliis  kind. 

I  have  seeti  a  few  cases  of  extensive  ulceration  of  the  licUj 
3upp(^nl  t<i  l*e  due  to  malignant  diseases,  entirelv  cured  bv 
faithful  administration  of  this  drug,  and  the  diagnosis  of  seo 
ondary  svphilis  made  as  the  result  of  the  treatment. 
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DISEASES  OF  THE  LACHRYMAL  APPARATUS. 

Diseases  of  the  Lachrymal  Glands,  veryKare. — Lachiymal  Catarrh.— Dacryo- 
cystitis.—  Causes. — Treatment.  —  Bowman's  Method. — Strictmres  io  the 
Nasal  Duct.— The  Use  of  a  Knife  in  the  Nasal  Duct. — Gradual  Dilatation. 
—  Blennorrhoea.  —  Abscess.  —  Fistula. —  Destruction  of  the  Sac. — Cilia  in 
the  Punctum. 

Diseases  of  the  lachrymal  glands  are  of  very  rare  occurrence. 
There  may,  however,  be  abscesses  of  the  gland,  and  cysts,  dacryo- 
cystitis {daxpoov^  tear,  and  "v's  eye).  This  latter  disease  is  gen- 
erally due  to  closui'e  of  the  excretory  ducts,  and  distention  from 
retained  secretion.  Malignant  tumor,  sarcoma,  may  form  in 
the  gland,  when  extirpation  of  the  growth  must  be  performed. 
The  abscesses  are  to  be  opened,  and  cysts  removed. 

Disease  of  the  puncta,  the  canaliculi,  the  lachrymal  sac,  and 
the  nasal  duct,  of  each  or  of  all,  are  very  common  affections. 
Of  9,937  cases  occurring  in  my  private  practice,  508  were  of  this 
class.  In  the  Manhattan  Eye  and  Ear  Hospital,  of  9,720  cases 
treated  in  1891  and  1892,  159  were  cases  of  disease  of  the  tear 
passages. 

LACHRYMAL  CATARRH. 

Lachrymal  catarrh  is  characterized  by  an  increased  secre- 
tion in  the  canaliculus,  the  lachrymal  sac,  or  nasal  duct.  This 
causes  an  overflow  of  tears.  In  mild  forms  it  is  chiefly  notice- 
able out  of  doors,  especially  on  windy  or  cold  days.  In  severe 
cases  it  is  constant.  The  patient  is  compelled  to  wipe  the  eyes 
every  moment,  and  continuous  occupation  on  objects  near  at 
hand  is  almost  impossible.  Generally,  however,  the  catarrh  has 
advanced  to  a  stage  of  blennorrhoea.  before  this  occurs.  There 
is  usually  some  swelling  in  the  lachrymal  sac,  as  a  result  of  this 
catarrhal  inflammation.  As  the  disease  advances,  there  may  be 
a  positive  stricture  either  in  the  canaliculus,  the  sac,  or  duct,  and 
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rarely  the  pimcUira  itself  is  stopped  up,  so  that  the  tears  sea 
pass  through  at  all.  This  btate  of  things  soon  leads  to  ble 
rh(£a»  and  possibly  to  aljsce&s. 

Causes— A  few  cases  of  a  mild  foiTo.  where  the  s\TDpt 
are  most  manifest  on  use  of  the  eyes,  depend  upon  unror 
errore  of  refractiou,  and  the  trouble  is  really  a  form  of  a^th 
opia-    In  a  large  proportion  of  cases,  it  is  a  purely  cn\m\d 
affection,  and  produced  by  the  same  causes  that  bring  on  catarrt 
in  other  parts  of  the  naso-pbarjTigeal  tract,  colds  in  the  ii  " 
and  catarrhal  conjunctivitis. 

S>Thi^i^  Pl»y3  an  imiwrtant  part  in  producing  catarrh  of 
lachrymal  passages.  It  is  not  an  uncommon  symptom  o( 
the  actiuired  and  congenital  form.  In  this  diseiUie  it  is  iij I 
advance,  unless  met  by  timely,  anti-syphilitic  treatment,  tocr 
an<l  necrosis  of  the  lachrymal  bones,  while  in  the  simple  1 
variety,  it  very  seldom  becomes  such  a  serious  disea^  It 
much  more  apt  to  i*emain  as  a  watery  eye)  siiUlcidium  kch 
imrum,  dripping  of  tears.  The  older  writers  make  aeepa* 
classitication  under  this  head,  but  as  the  so-called  sttlhndh 
a  mere  symptom,  this  is  manifestly  iucoiTect. 

Treatment, --Tha  treatment  by  Bowman *s  gradual  met 
of  dilatation,  still  remains  the  l»est  that  has  been  siigge* 
There  are  many  objections  to  this  method,  urged  bv  th(.>&e 
look  for  si>eedy  and  rapid  methods  of  cure  in  chronic  di 
That  such  are  not  \isually  to  be  expected,  is  in  the  very  nature 
things.  The  treatment  requires  the  i>ersonal  attendance  of 
patient  upon  the  surgeon,  at  fii'st  every  day,  and  a  little  la 
for  two  or  three  times  a  week.  In  a  few  instances,  patients 
their  attendants  may  be  taught  to  introduce  the  probe  t 
selves  into  the  nasal  duct.  In  a  few  others,  the  relief  h  i 
diatc  after  a  very  few  probings,  so  that  the  treatmeut  ia 
tedious.  It  must  be  confessed,  however,  that  the  treatment 
successful,  generally  requires  from  six  to  twelve  weeks'  atte" 
ance,  and  in  some  instances  even  longer.  In  some  cases  that 
not  severe,  the  treatment  fails,  but  the  results  are  better  t 
is  usually  thought. 

Bowman's  Operation:  Dilatation  of  the  Canauci-lcs. 
I  think  it  often  better  to  dilate  the  canaliculus  before  dividing 
The  dilatation  is  not  a  painful  procedure.    It  accustams 
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patirat  to  the  use  of  instruments,  and  favors  the  proper  perfonn- 
ance  of  the  second  and  {.lainful  steps.  The  patient  should  be 
seated  in  a  convenient  chair,  such  as  has  been  described  in  Chap- 
ter X..  and  which  is  in  many  private  houses,  or  can  be  ivadily 
secured.  If  more  convenient  the  patient  may  lie  down.  Th«* 
surgeon,  standing  behind,  depresses  the  lower  lid.  and  exposes 
the  punctum  thoroughly.  Sometimes  it  is  so  small  or  there  i:> 
so  much  spasm  of  the  muscles,  so  much  timidity  of  the  patient, 
that  it  is  difficult  to  enter  it.  An  assistant,  for  which  purpose 
any  good  servant  or  office  attendant  may  be  brought  in,  is  very 
usefuL  although  usually  not  indispensable.  After  the  punctum 
is  entered,  the  canaliculus  being  kept  well  on  the  stretch,  it  is 
thoroughly  dilated,  well  into  the  lachrymal 
9ac.  Then  the  probe  is  taken,  aiid  01ft  €»nal- 
iculus  thoroughly  diridetl,  witb  the  knife. 
also  well  into  the  sac.  The  latter  pan  of  tbU 
proceeding  is  sometimes  difficult  on  account 
of  adhesions  produced  by  inflattmiitai^  ttD^ 
tion  ot  because  the  parts  are 
not  kept  well  stretched,  and 
a  fold  of  mucous  membrane 
gets  in  the  way.  A  little  ex- 
perience will  soon  enable  the 
operator  to  know  whether  or 
not  he  has  completely  suc- 
ceeded. If  he  has  not.  the 
next  and  final  step,  the  intro- 
duction of  the  probe,  will  be 
difficult  and  soiuet inies  im • 
possible,  without  making  a 
false  passage.  A  prol>e  is 
taken  and  intro<luced  well 
into  the  sac.  and  then  turned 
into  the  nasal  duct,  having  of  course  first  been  bent  so  as  to 
adapt  itself  to  the  face.  Tliese  probes  are  usually  and  better 
made  of  silver,  but  not  of  too  fine  a  quality.  It  is  difficult  to 
say  what  size  one  should  begin  with,  usually  with  the  Numl»er  4. 
In  rare  cases  Number  fi  or  even  S  may  be  iutroiluced,  at  the 
first  sitting.    In  some  cases,  it  is  necessary  to  use  even  as  small 
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a  probe  as  Niiml)er  one.  Thii^  is  readily  determined,  by  the  ob- 
struction met  with  in  dilating  the  passages  with  the  probe  for 
the  canaliculus.  If  the  canahcuhis  probe,  goes  easily  into  the 
sac,  quite  a  large  probe  may  be  used,  at  once.  In  my  practice, 
I  rarely  have  occasion  to  use  a  larger  probe  than  Nunilier 
8,  esx»icially  in  true  catarrli,  but  when  bleunorrhoea  or  abscess 
has  occurred,  and  the  passages  have  become  much  dilated,  or 
death  of  the  boue  has  occurred,  it  may  be  necessary  to  use  even 
Number  2*^,  Preliminary  to  the  probing,  in  cases  where  the  ca- 
tarrh is  considevablo*  and  in  all  cases  of  blenuorrhoea,  it  is  well  to 
syringe  the  lachr^'mal  passages  with  a  solution  of  common  salt 
and  water,  and  afterward  in  some  cases  there  is  advantage  in 
syringing  the  parts  with  an  astringent  solution:  nitrate  of 
silver,  one  to  live  grains  to  the  ounce;  sulphate  of  zinc,  gr.  ij. 
ad  5i-*  or  the  like.  This  is  not  usually  necessary  in  mild 
catarrhal  cases.  De  Wecker  devised  a  hollow  probe  for  sy- 
ringing  the  parts.  It  is  sometimes  very  useful  (see  Chapter 
X,).  Some  authorities  (Stilling)  introduce  a  knife  into  the 
nasal  duct  and  divide  the  strictures.  This  is  a  method  much 
inferior,  to  my  mind,  to  gradual  dilation  with  a  blunt  probe, 
and  after  a  few  trials,  and  after  seeing  much  use  of  the  method 
in  the  hands  of  othei-s.  I  declined  to  adopt  it,  and  continued  to 
adhere  to  Bowman's  method.  Again,  some  authorities  speak 
well  of  leaving  a  lead  or  silver  probe  in  the  nasal  duct  for  some 
days.  This  method  of  treatment  was  obviously  adopted  for  the 
laudable  purpose  of  lessening  the  frequency  of  t!ie  patient's 
visits  to  the  surgeon,  as  a  short  cut  to  the  end  in  view.  Like 
many  other  short  cuts,  it  is  not  really  the  short^t  way.  Con- 
siderable reaction  may  follow  this  method  of  treatment.  The 
patient  at  least  finds  it  very  trying  to  wear  the  probe,  and  the 
suppuration  may  be  annoying.  After  faithfully  trying  this 
method  also,  I  came  back  again  to  gradual  dilatation. 

Just  how  much  force  to  use  in  dihiting  a  nasal  duct,  it  is 
difficult  to  say.  One  must  not  be  too  delicate  here,  in  manipu- 
lation. The  parts  concerned  are  not  at  all  so  sensitive  to  over- 
distention.  hs  is  the  male  urethra,  for  ex;miple.  Neither  need 
one  dread  a  false  passage,  much  'txa  it  is  to  be  avoided,  for  its 
dangers  are  not  so  great,  from  the  very  nature  of  the  anatomy 
of  the  parts,  as  a  false  passage  in  the  male  urethra.    A  Uttle 
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nasal  hemorrhage  after  the  operation,  or  even  a  considerable,  ia 
not  at  allasfrious  matter.  Considerable  ecchymoBis  may  follow 
an  oiJi^ration,  when  it  is  difficult  to  get  into  the  sac  or  the  nasal 
duct.  Cases  have  been  known,  where  orbital  L'elluHtis  has  oc- 
curred after  a  lachrymal  operation  and  injection  with  a  solution 
of  peroxide  of  hydrogen.  In  one  instance  the  cellulitis  was  so 
severe  as  to  finally  cause  atrophy  of  the  optic  nerve,  prol>ably 
through  pressure.  Tlieae  eases  are,  however,  iuadequately  re- 
ported, and  it  is  difficult  to  say  just  what  factors  were  potont 
in  pnxUicing  so  severe  an  inflammation. 

Sir  William  Wilde  once  sent  me  word^  by  a  very  intelligent 
patient,  whom  I  was  treating  for  a  bad  case  of  lachrymal 
catarrh,  that  1  was  dealing  too  gently  with  the  ca^,  that  I 
should  uae  a  large  probe  and  hurt  the  patient  more.  I  took 
bis  advice,  and  my  patient,  who  had  a  bad  case  of  simple 
catarrb,  recovered.  Of  late,  since  so  much  discriminating  at- 
tention has  been  given  by  scientific  surgeons  to  the  surgery  of 
the  nose  and  to  its  diseases,  more  attempts  have  been  made  to 
cure  lachrymal  catarrh,  simply  by  removing  nasal  obstruction 
and  combating  nasal  inflammation.  I  am  doubtful  if  lachry- 
mal c-atarrh  be  not  too  local  an  affair  to  be  cured  by  treating  the 
mucous  lining  of  the  nasal  cavity,  or  of  the  turbinated  bones, 
btit  certain  it  is  that  the  thorough  examination  of  tlie  nose  in 
all  obstinate  cases,  or  in  aggravated  cases,  should  never  be 
neglected,  and  treatment  adopte<l  if  necessary.  I  think,  how- 
ever, that  in  true  catarrhal  cases  of  lacbrymal  disease,  the  causes, 
such  as  catarrhal  conjunctivitis,  have  usually  run  their  course, 
leaving  only  the  lachrymal  catarrh  behind.  This  is.  however, 
not  the  case  always*  especially  in  blennorrhoea  or  abBcess. 

LACHHYMAL  BLENNOKRHCBA. 

This  is  but  a  step  forward  from  lachrymal  catarrh.  In 
this  form  the  lachrymal  sac  l^ecoines  distetideil,  and  mucus 
mingled  with  pus,  may  be  readily  pressed  out  of  the  punc- 
tum  by  the  fingers  of  the  surgeon.  Where  the  condition  has 
existed  for  some  time,  the  patient  is  in  the  habit  of  pressing 
the  muc4:>'pus  out  of  the  sac,  either  into  tlie  nose  or  upward 
through  the  punctum.    It  will  sometimes  find  its  way,  into  the 
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Upper  puuctiim  antl  canaliculus  instead  of  the  lowrr.  Bl- 
rha^a  uf  tbe  sue  is  a  condition  imperatively  requiring  rtli- ; 
bad  aff  the  condititui  is,  some  patients,  and  not  net^-essiir  i 
intelligent  persons,  will  go  on  pressing  out  the  muco  [  i; 
years,  rather  than  submit  to  a  dreadetl  surgical  operati-n 
6uch  cases  the  lachrymal  sac  l*ecomes  greatly  di8t**ndi  . 
relief  not  being  afforded,  it  swells  more  and  more,  until 
an  opening  is  made  by  nature  and  a  lachrymal  ti&tula  is  i  t 
2Ve<r/meHY,"Altbough  thv  conditions  are  so  much  wcr 
the  urgency  greater  in  blennnrrhcea,  the  treatment  ahLi.i 
exactly  the  same  as  that  advised  for  lacbrymal  catarrh, 
is  very  apt  to  be  immediate  after  the  opening  of  the  sai 
presence  of  a  fistula,  does  not  change  the  necessity  lor  \u 
the  opening  through  the  pnnctum  and  canaliculus.    The  npenrj 
tion  is  much  more  diflficult  on  act^onnt  of  the  distortion  nf  th 
lids,  and  displacement  of  the  pnnctum.    St^inetimes  the  patie 
must  be  put  under  the  influence  of  general  an^thesia,  iu* 
to  properly  treat  the  case. 

LAUHEYMAL  ABHC'ESS. 

This  condition,  which  has  been  alluded  to  ia  the  preceili^ 
discussion,  is  rarely,  if  ever,  a  sj^ontaneous  one.  It  mayt 
in  the  course  of  any  case  of  lachrymal  catan  h.  It  is  a  mn 
disease ;  there  is  great  swelling  of  the  lachrymal  sac  and  li 
with  redness,  tension,  while  the  patient  experiences  much 
the  general  temi>eraturo  of  the  body  is  usually  elevated, 
great  is  the  swelling,  so  intense  the  redness  of  the  lids,  ffl 
sometimes  extends  to  the  face,  that  it  is  not  an  extrvraelyi 
sual  thing  for  a  practitioner,  who  has  not  had  much  experie 
with  lachrymal  disease,  to  mist-ake  lachrymal  abscess  for  fa 
erj^ipelas,  until  the  occurrence  of  a  fistula,  the  escape  nf| 
and  the  sul^sidence  of  the  inflammation  change  the  diagno 
In  any  suspicious  redness  and  swelUng  of  this  kind,  it  is  ni 
portant  to  make  inquiries  as  to  theexistenca  of  a  weeping  $ 
for  some  time  prece<liug  the  origin  of  the  swelling.  If  \%\ 
found  that  this  has  Wn  the  case,  a  close  examination  will  i 
conclusively  show  that  the  origin  of  the  erysijielatous  look 
intlamtnution  is  actually  in  the  tear  passagce. 


Tyeatment.^It  the  patient  be  seen  before  a  considerable 
alecess  lias  occiUTed,  it  may  be  sufficient  to  open  tiie  canaliculua 
and  prolje  the  nasal  duct.  This  should  be  followed  by  the  fre- 
quent use  once  an  hour,  for  fifteen  to  twenty  minutes,  of  fomen- 
tations of  hot  water,  or  even  a  flaxseed  poultice.  If  the  latter 
be  vised  it  should  only  be  continued  for  a  few  hours,  and  theu 
care  be  taken  that  it  is  applied  only  on  the  sac,  lest  l-oo  great 
relaxation  of  the  tissues  of  the  conjunctiva  occur.  If  it  be  evi- 
dent  that  considerable  pus  is  distending  the  sac,  besides  the 
opening  of  the  sac  through  the  punctum  and  canaliculus,  the 
abscess  should  be  Opened  by  a  free  incision,  made  preferably 
with  a  Beer's  knife,  or  scalpel  well  down  in  the  brawny  tissue 
to  the  bone.  No  fear  of  a  scar  need  be  entertained,  even  in  the 
case  of  a  beautiful  woman.  There  is  much  redundant  tissue 
here.  T  have  never  known  a  Bcar  to  occur  after  such  an  oiJera* 
tion,  and  I  have  performed  many.  For  this  reason  I  do  not 
perform  the  more  difficult  operation  of  opening  the  sac  from 
behind.  This  is  merely  to  attempt  to  avoid  that  which  does  not 
occur. 

Lachrymal  blennorrhoea  and  lachrymal  abscess,  are  converted 
into  simple  cases  of  lachrymal  catarrh,  after  the  subsidence  of 
the  acute  symptoms,  and  are  to  be  treated  in  the  manner  that 
has  been  detailed  in  discussing  that  subject. 

Lachrymal  fistula  has  l>eeu  sufficiently  alluded  to  in  the 
foregoing  remarks,  to  make  it  only  necessary  to  say,  that  where 
such  a  condition  has  occurred  it  is  to  be  treated  just  as  lachry- 
mal catarrh,  by  oixining  the  sac,  through  the  canaliculus,  and 
dilating  the  duct  with  Bowman's  probes. 

CARIES  OF  THE  LACHKYMAL  BONES— DESTRUCTION  OF  THE  SAC. 

In  some  totally  neglected  cases  of  lachrymal  disease,  wher& 
the  various  stages  of  catarrh,  blennorrhcea,  abscess,  and  fis- 
tula have  been  passed  through,  and  besides  caries  may  have 
occurred,  it  may  be  necessary  to  destroy  the  sac.  These  casea 
occur  ciiiefly  in  very  poorly  nourished,  perhaps  syphilitic  sub- 
jects. Necrosis  of  the  bone  having  occurred,  even  moderate 
relief  by  probing  is  not  possible.  It  is  better  in  such  cases  to 
proceed  to  destruction  of  the  sac,  which,  while  it  cannot  afford 
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a  complete  relief  from  the  watery  eye^  does  very  much  to  im- 
prove the  condition  of  the  patient.  The  sac  is  destroyed  in  the 
following  manner.  The  patient  being'  under  the  influence  of 
ether,  the  sac  ia  freely  opened  and  exposed,  and  its  lining  de- 
Btroyed  by  the  actual  cautery,  or  fuming  nitric  acid,  or  solid 
nitrate  of  silver.  When  the  acid  is  used,  the  hps  of  the  wound 
are  held  wide  apart,  and  great  care  taken  to  prevent  the  fumes 
of  the  acid  from  reaching  the  cornea.  Noyes  considei's  that 
the  relief  afforded  hy  this  operation,  is  due  to  the  fact  that  there 
is  no  longer  an  irritation  in  the  sac  to  produce  a  superabundant 
flow  of  tears. '  In  rare  cases,  when  the  nasal  duct  is  entirely 
stopped  up  it  is  necessary  to  drill  through  the  bone.  This  must 
be  done  under  ether.  Subjects  with  lachrymal  disease  requir- 
ing obliteration  of  the  sac  or  drilling  of  the  duct  are  often,  if 
not  usually,  affected  with  congenital  syphilis.  This  disease, 
either  acquired  or  congenital,  must  be  carefully  searched  for  in 
many  forms  of  lachrymal  disease.  Local  treatment  by  itself 
will  be  of  no  avail  without  the  constitutional  remedies,  in  cases 
where  syphilis  is  one  of  the  causes. 

Dr.  Osborne,  of  Hamilton.  Canada,  calls  attention  to  the 
well-known  fact,  but  one  not  always  fully  recognized,  that  there 
may  be  what  he  terms  pathological  weeping^  when  all  the 
lachrymal  passages  are  in  excellent  condition,  I  have  very 
lately  seen  a  marked  case  of  this  kind,  in  a  pbysician  of  about 
fifty  years  of  age.  His  eyes  were  constantly  bathed  in  teal's, 
and  yet  the  conjunctiva  and  lachrymal  passages,  gave  no  evi- 
dence of  disease.  There  was  no  disease  of  the  fundus  oculi. 
Under  the  use  of  a  lotion  of  acetico- tartrate  of  alumen.  one  grain 
to  the  ounce,  in  about  a  month  the  watering  was  greatly  re- 
lieved. Here  the  conjunctiva  was  probably  the  source  of  the 
trouble,  although  it  gave  no  evidence  of  it  by  redness  or  swell- 
ing. Dr.  Osborne  recommends  the  injection  of  the  punctum 
and  nasal  duct  with  a  blunted  hypodermic  syringe  to  determine 
whether  or  not  the  nasal  ducts  he  occluded  before  operating  in 
these  cases  of  general  suffusion  of  the  eyes.  When  the  tears 
cannot  be  pressed  out  from  the  punctum,  by  vigorous  pressure 
on  the  lachrjtnal  sac,  there  will  be  doubt  as  to  whether  the  sit* 
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uation  of  the  excessive  secretion  may  not  be  in  the  conjunctiva, 
and  there  be  no  stricture  in  the  lachrymal  passages.  It  is  not 
necessary  that  there  be  marked  conjunctival  hypersemia. 
Where  this  is  the  case,  a  nasal  catarrh  sometimes  co-exists, 
with  a  general  watering  of  the  eyes,  and  yet  there  may  be  no 
obstruction  in  the  puncta,  sac,  or  ducts.' 

The  surgeon  will  very  properly  exercise  considerable  discrim* 
ination  before  resorting  to  what  is  always  a  very  painful  prO" 
cedure,  dividing  the  canaliculus  and  probing  the  nasal  duct. 

The  prolonged  use  of  hot-water  fomentations,  by  means  of 
absorbent  cotton,  say  for  ten  minutes  at  a  time,  every  two 
hours,  will  sometimes  render  surgical  interference  unnecessary. 

One  of  the  eyelashes  may  enter  the  lachrymal  punctum, 
and  become  a  source  of  annoyance  the  cause  of  which  is  some- 
times overlooked.  Such  patients  complain  of  sensations  as  if 
something  were  in  the  comer  of  the  eye,  and  a  close  examina- 
tion will  reveal  the  cause  of  the  trouble. 


1  '* Pathological  Weeping,"  Osborne,  June  4th,  1891. 
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INJURIES  AND  DISEASES  OF  THE  CONJUN 

Fore  ifirti  Bod      upoQ  the  Co&jtinc'tiva- — Eje-Stoties. — Id  juries  fmm  Ludu 
tar,  Acidfl  — Sub-conjunctiral  Hemorrhage, — (Edema, -'EmphyBen* 

FOREIGN  BODIES. 

Foreign  bodies  upon  the  conjunctiva  are  not  iisuaHy 
ter^  iif  serious  consefiuence.  They  are  wisily  removwi,  anil 
leave  little  behind,  tf  the  removal  be  prompt  ami  timely, 
blesome  as  they  may  be  for  the  victims  of  them.  The 
frequent  source  of  their  coming  upon  th^  conjunctiva,  is 
Way  travel,  and  they  are  then  usually  cinders  from  the 
raotivf^.  On  windy  days,  however,  any  umall  i>artitle8 
may  be  flying  about  the  air  may  lodge  in  the  conjunctival 
such  are  very  small  pieces  of  stone  from  stone  cuttings, 
dust,  gi'ains  of  sand,  and  the  like.  As  a  preliminary  e 
ination  for  any  case  of  suddenly  occurring  pain  referml 
conjunctiva  or  eye  in  general,  a  search  for  a  foreign 
always  in  order.  The  most  minute  bodies,  only  id  lied? 
by  acute  viaiou,  aided  by  artificial  light,  and  a  convex 
may  c^iuse  considerable  pain,  with  an  attendant  sense  of 
thing  scratching  the  eye,  ]>hotophQhia,  and  lachrymatiou. 
the  other  hand,  patients  who  have  lately  suflfered  frniii  ^ 
presence  of  a  foreign  IkhIv  on  the  conjunctiva,  which  hagfoffll 
its  way  out  with  the  rubbing  generally  practised,  or  from  ll 
How  of  tears  excited  l»y  it.  often  seek  an  examination  tn 
mine  if  a  foreign  IkhIv  be  not  in  the  eye,  tlie  sensation  ima 
diately  after  the  removal  sometimes  being  nearly  as  un|>lea.«ai 
as  when  the  fort^ign  IxmIv  actually  was  there.  In  T\ot  a  ft 
cases,  during  the  treatment  of  trachoma,  ur  oonjxmctivitis.  ft 
vign  liotlies  have  been  found  in  the  conjunctiva  which  have  b« 
overlooked  by  previous  examiners,  and  upon  which  inflaTOH 
tion  has  suiien-eneil,  and  wvered  up  the  soiirce  of  tmuble. 


INJURIES  FBOH  UHB,  KTC. 


•one  case  at  the  hospital,  a  bit  of  wood  at  least  one-half  of  an 
inch  long  was  found  buried  in  the  trachomatous  tissue  of  the 
upper  lid.  In  another,  in  private  practice,  that  of  a  child,  who 
had  been  climbing  a  cherr}-  tree  a  week  before,  a  bit  of  branch 
of  the  tree  had  been  lodged  under  the  lid,  and  remained  there 
while  the  patient  was  being  treated  for  an  inflamed  eye.  by  a 
practitioner  who  had  neglected  to  thoroughly  examine  the  con- 
junctival sac. 

One  exception  must  be  made  to  the  statement  that  foreign 
bodies  are  easily  removed  from  the  conjunctival  sac.  Grains 
ot  powder,  such  as  get  into  the  face  from  accidental  explosions, 
must  often  be  removed  by  tedious  picking  at  the  conjunctiva  or 
by  cutting  them  out.  Usually,  however,  foreign  bodies  are  re- 
moved, by  lifting  them  up  from  the  conjunctiva  with  a  bit  of 
soft  muslin,  a  handkerchief,  a  spud,  or  the  like.  If  the  foreign 
body  be  buried  in  the  conjunctiva,  it  is  of  course  necessary  to 
instill  a  solution  of  cocaine  l)efore  manipulating.  The  method 
of  everting  the  upper  lid  easily  and  without  inflicting  pain  upon 
the  patient  has  been  already  described  in  Chapter  VII.  The 
surgeon  should  make  himself  perfect  in  this  small  but  important 
operation,  before  setting  out  to  prsictise,  even  if  he  be  not  spe- 
cially devoted  to  the  treatment  of  diseases  of  the  eye.  The 
general  practitioner  stands  in  as  much  need  of  knowing  this 
manipulation,  as  does  an  ophthalmic  surgeon. 

It  is  well  to  caution  patients  not  to  use  so-called  eye-stones, 
to  remove  foreign  bodies.  When  they  are  efficacious,  it  is  by 
very  clumsy  and  not  entirely  safe  means,  for  they  remove  the 
foreign  body  by  placing  another  in.  which  excites  a  g^at  flow 
of  tears,  which  if  strong  enough  sometimes  dislodges  the  for- 
eign IxMly,  and  brings  it  out.  Patients  if  not  able  to  learn  to 
evert  their  own  lids,  may  rub  the  upi>er  lid  downward  for  some 
moments.  This  mameuvre  is  often  sufficient  to  dislodge  a  for- 
eign iH^dy. 

INJURIES  FROM  TJMK.  MORTAR,  ACIDS.  AND  SO  FORTH. 

Unfortunately  for  the  patient,  these  are  not  generally  im- 
mediately seen  on  their  (XN-urrence  by  a  surgeon.  But  if  they 
were  it  would  not  be  always  in  time  to  prevent  serious  conse- 
quences from  the  buniing  of  the  conjunctiva  and  (H)mea.  The 
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ellow -work moil  of  the  patient,  usually  have  enou^f)t  knov 
to  make  ii  im}\>er  appHratinn^  that  will  limit  in  snmtMle^ 
deplorable  cousequences  of  such  an  injury. 

Treat  Hi  enf.—\Wh^u  lime  or  a  similar  caustic  alkali  enten 
eye^  it  ehould  be  immediately  neiitralize<l  by  n  weak  add. 
egar  is  very  effitacioue  and  generally  convenient. 
then  be  freely  used  to  keep  the  parts  well  lubricate<i  anil 
"iminifih  the  pain.    If  the  cornea  have  l>een  injure*!,  or 
conjunctiva  very  severely  hurt,  a  w»!ution  of  atr^^pia,  gr.  ij. 
gr.  iv,  ad  31,,  should  be  instilled,  two  or  three  times  in  iyr 
four  hours.    Cold  applications  will  be  usually  grateful  fur  t 
ty-four  or  forty-eight  houi^  after  such  injuries. 

Traumatic  conjunctivitiB  does  not  usually  octur  in  tbe 
ulent  form,  and  with  very  simple  treatment,  it  subsides  wit 
doing  permanent  injury,  unle^  the  wound  or  bum  lias 
deep  enough  to  destroy  the  conjunctiva*  when  sjTublep" 
may  result.  If  the  conjunctiva  or  cornea  be  deeply  or  ejttr 
burned,  sjTnblepharon  will  be  sure  to  occur  in  the  former 
and  opacity  of  the  cornea  in  the  latter,  in  spite  of  most  in 
gent  and  careful  treatment. 

The  cases  of  lime  in  the  eye,  after  the  removal  of  the  fo 
body,  should  be  considered  as  cases  of  kerato-conjunctivitis 
be  treated  according  to  the  severity  of  the  svinptoms,  Th 
of  astringents  is  to  be  avoided.  In  some  ran?  cases  h 
metal  may  be  splashed  into  the  eyes,  and  yet  do  very 
harm.  In  such  instances*  the  metal  cools  very  rapidly,  i 
taneously  forms  a  lining  to  the  conjunctival  sac  and  a  cov 
the  cornea,  which  may  be  lif  ted  off  by  a  probe.  A  charaher 
formed  in  consequence  of  the  steam  arising  from  the  m* 
metal,  which  protects  the  conjunctiva  and  cornea,  from 
which  would  otherwise  bum  its  tissue  beyond  repair, 
fortunate  cases  seem  very  remarkable;  one  opens  the  c 
lids  and  lifts  off  the  shell  of  metal,  expecting  to  find  the  t 
destroyed  beueath.  yet  happily  it  is  well  protected,  and  no  *  * 
but  a  mild  form  of  conjunctivitis  results. 

SUB  CONJUNCTIVAL  HEMORRHAGE 


This  is  not  an  uncommon  occurrence  as  a  consequence  of  mp^ 
ture  of  tbe  vessels  of  the  conjunctiva,  without  previous  injury^ 
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By  itself  it  is  a  disease  without  any  special  signiticance,  as  it 
occurs  with  no  other  lesion  in  the  body  in  young  and  old,  feeble 
and  strong  alike.  It  may  occur,  however,  after  very  violent  ex- 
ertion, like  sneezing,  coughing,  and  so  forth.  It  is  sometinies  a 
symptom  in  scurvy  and  Bright's  disease.  It  may  also  occur  in 
nervous  exhaustion,  and  as  a  result  of  strain  of  the  accommoda- 
tion in  uncorrected  refractive  anomalies.  The  prognosis  or  signi- 
ficance of  each  case  is  to  be  judged  by  itself,  for  it  may  mean 
nothing  of  vital  imjKtrtance,  and  it  may  be  on  the  other  hand  an 
indication  of  serious  deterioration  of  the  blood-vessels.  Naturally 
it  is  a  symptom  that  may  arise  from  operations  upon  the  eye- 
ball or  muscles,  or  from  injuries  of  the  orbit. 

Treatment. — Cold  water  api)lications  followed  by  slightly 
stimulating  lotions  are  comfortable  to  the  patient,  and  they 
may  hasten  the  absorption  of  the  effused  blood,  but  the  latter 
is  not  certainly  known.  Many  cases  seem  to  me  to  get  well 
without  especial  treatment,  as  fast  as  when  lotions  are  used. 

CEdema  is  a  symptom  occurring  in  various  forms  of  con- 
junctival disease  or  injury.  It  may  also  be  a  senile  change, 
and  occur  in  advanced  Bright's  disease.  A  compress  and  ban- 
dage are  useful  in  extreme  cases. 

Emphysema  of  the  conjunctiva,  sometimes  occurs  from 
fracture  of  the  nose,  and  from  lachrymal  disease.  The  swelling 
is  characterized  by  crepitation.  A  pressure  bandage  may  be 
applietl  if  the  symptom  be  troublesome.  If  this  is  done,  it 
should  be  removed  at  least  twice  in  twenty -four  hours,  lest  it 
be  doing  harm,  or  lest  other  applications  be  called  for.  Serious 
cellulitis  may  possibly  be  caused  by  the  undue  tightness  of  a 
bandage  in  such  cases. 
17 
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Classification  of  CoDjunctivitis.— A  Healthy  CdnjunGtiva.— Catarrhal  Conjunc- 
tivitis, CauB^.  Treatment. —  BLenuorrhDea. —  Purulent  Inflammatioo  or 
TyonthcEA.—^Ophthatm-ia  Neonatorum. — Gonorrhcpal  CoDjunctivitU- 

The  iDflammatory  affections  of  the  conjunctiva  are  divided 
naturally  into  the  following  forms: 

Hypera?mia,  Catarrhal  inflammation.  Elennorrhoea.  Py- 
orrhoea or  purulent  inflammation.  Granular  conjunctivitis  (tra- 
choma). Phlyctenular  conjunctivitis.  Diphtheritic  conjuncti- 
vitis, 

Hyperseraia,  that  is  to  say,  an  enlargement  and  increase  in 
the  number  of  the  blood-veeselB  of  the  conjunctiva,  without  in- 
crease of  the  secretion,  is  usually  either  symptomatic  of  uncor- 
rectetl  refractive  anomalies,  the  recent  presence  of  a  foreign 
hody,  or  of  the  onset  of  an  inflammation.  The  cause  should 
be  carefully  sought  out,  and  the  treatment  be  directed  accord- 
ingly. It  is,  I  think,,  sometimes  possible  to  abort  an  imminent 
inflammation  of  the  conjunctiva,  by  timely  applications  of  iced 
cloths,  and  an  application  of  a  solution  of  nitrate  of  silver,  say 
ten  gi-ains  to  the  ounce.  Hyperaemia  of  the  conjunctiva,  some- 
times results  from  permanent  conditions  and  is  incurable.  It  is 
sometimes  the  intimation  of  coming  iritis,  after  cataract  extrac- 
tion, but  slight  conjunctival  hyperjemia  is  the  rule,  after  this 
operation,  and  after  an  iridectomy,  whether  iritis  occurs  or  not. 
It  is  important  here,  as  elsewhere,  in  surgery  that  the  prac- 
titioner accustom  himself  to  the  examination  and  mental  de- 
scription of  a  healthy  conjunctiva.  The  characteristics  of  a 
healthy  conjunctiva  are: 

1,  Light  salmon  color. 

3.  The  individual  vessels  may  be  traced  out  in  the  upper  and 
lower  palpebral  conjunctiva. 


CATARRHAL  COKJUKCTIVTTIS 


3.  At  each  canthus  the  redness  is  more  dense,  that  is  to 
say,  the  vessels  are  more  numerous. 

4.  The  coDjunctiva  of  the  Hds  has  a  smooth  silky  appear- 
ance, so  that  it  appears  as  smooth  as  the  surface  of  a  delicate 
serous  membrane,  like  the  peritoneum, 

CATARRHAL  CONJUNCTIVITIS. 

The  characteristics  of  catarrhal  conjunctivitis^  are  a  net- 
'Work  redneas  of  the  conjifuctival  vessels,  an  increased  secre- 
tion of  ttiucus^  with  perhaps  a  reddish  line  along  the  edge  of 
the  h'ds^  ittvolving  fki'  Meibomian  foil  ides. 

A  classification  of  the  various  forms  of  conjunctivitis  is  in 
its  very  nature  an  artificial  one,  for  one  form  may  run  into  the 
other,  two  varieties  may  occur  at  the  same  time,  and  appar- 
ently different  causes  may  produce  diseases  not  to  be  distin- 
guished from  each  other.  The  above  may  be  considered  the 
characteristics  of  an  average  case.  In  the  present  state  of  the 
germ  theory  of  disease,  it  is  impossible  to  say  that  the  specific 
bacillus  found  in  the  secretion  of  the  conjunctiva,  in  the  partic- 
ular form  of  inflammation,  is  or  is  not  the  essential  cause  of  the 
disease.  There  must  not  only  be  a  specific  germ  to  cause  a 
disease,  but  also  a  soil  in  which  it  is  to  grow.  Certain  it  is  that 
all  inflammations  of  the  conjunctiva  are  contagious,  and  that 
the  contagious  property  increases  in  intensity,  in  the  ascending 
forms.  Blennorrhoea  is  more  highly  contagious  than  catarrh, 
and  pyorrhoea  more  than  blennorrhoen.  The  older  an  inflamma- 
tion of  the  conjunctiva,  the  less  intense  its  contagious  propertiea. 
From  a  clinical  standpoint,  catarrhal  conjunctivitis  is  charac- 
terized by  increased  secretion  from  theconjunctiva^  and  enlarge- 
ment of  its  blood-vessels.  In  the  form,  unmixed  with  phlycten- 
ular disease,  and  occurring  in  persons  in  good  strength,  there  is 
ver^'  little  photophobia^  and  no  running  out  of  the  tears  in  a 
stream,  when  the  lids  are  forcibly  opened.  As  a  matter  of  fact 
the  patient  opens  the  eyes  readily  in  the  simpler  forms  of  the 
disease,  that  is.  without  dread  of  tight.  The  lids  become  easily 
glued  together  at  night,  and  it  is  with  difi&culty  that  the  patient 
opens  them,  after  sleep. 

Causes.— ^The  exciting  causes  of  catarrhal  conjunctivitis  are 
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numerovis.  Contagion  stands  in  the  front  rank.  If  one  scholar 
in  a  school,  or  one  member  of  a  family^  contracts  the  disease, 
unless  great  care  is  exercised,  many  or  all  the  memhers  of  the 
same  school  or  family  will  become  affected.  The  contagious 
property  may  be  in  the  air,  and  deposited  from  one  conjunctiva 
to  another.  It  may  more  commonly  be  introduced  by  the  ini- 
proper  habit  of  different  persons  using  the  same  towels,  occupy- 
ing the  same  bed,  or  the  like.  It  is  a  disease  which  sometimes 
is  epidemic  in  communities.  It  is  generally  kno^Ti  as  "pink 
eye,'*  when  this  occurs.  Spring  catarrh,  is  also  a  name  used  by 
the  Germans  to  designate  this  epidemic  form  of  catarrhal  con- 
junctivitis. It  is  also  excited  by  strain  of  the  accommLMiatioa, 
by  long-continued  occupation  upon  fine  objects,  especially  in 
perBons  whose  eyes  are  not  entirely  sound,  or  in  those  who  have 
errors  of  refraction,  worthy  of  correction,  and  who  do  not  use 
glasses.  How  to  reconcile  this  with  the  claim  that  in  every  case 
there  is  a  st>eci&c  germ,  causing  an  inflammation,  it  is  impossi- 
ble for  me  to  say.  I  am  inclined  to  the  opinion  that  the  germs 
may  exist  in  healthy  eyes,  and  be  excited  into  activity  by  me- 
chanical or  chemical  causes.  A.  Jacobi  (Kew  York)  goes  so  far 
as  to  say  that  diphtheria  cannot  occur  in  a  sound  mucous  mem- 
brane; in  other  words,  that  a  soil  for  the  disease  must  be  pre- 
pared before  the  germ  will  act.    This  opinion  I  indorse. 

Tobacco  smoke,  dusty  places,  strong  wind,  the  glare  of  the 
Bun,  excessive  indulgence  in  spirituous  drinks,  all  become  causes 
of  catarrhal  conjunctivitis,  although  in  certain  persons  they 
may  only  cause  hy[>er4emia  of  the  conjunctiva^  while  in  others 
a  true  inflammation  is  pnxluced.  Catarrhal  conjunctivitis,  es- 
pecially in  its  acute  form,  is  very  amenable  to  treatment.  In 
fact  it  is  a  self-limited  disease  in  many  cases.  When  it  becomes 
chronic  and  depends  upon  causes  that  cannot  easily  be  removed, 
it  is  oft-en  incurable. 

Treatment, — In  mild  cases  of  acute  conjunctivitis  this  may 
be  entirely  expectant,  as  far  as  local  applications  are  concerned* 
The  patient  should  simply  desist  from  any  occupations  or  abode 
that  may  conduce  to  increase  or  maintain  the  iufiararaation  of 
his  eyes.  He  should  go  aljout  in  the  fresh  air,  protect  the  eyes 
with  a  broad -brimmed  hat  or  veil  or  colored  glasses,  from  bright 
light  or  wind  if  necessary.    If  the  light  ia  not  disagreeable  and 
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there  is  no  wind,  very  little  protection  will  be  nectary.  Under 
such  bygieaic  care,  together  with  the  use  of  a  solution  of  salt 
and  water,  or  boric  acid  and  water,  or  pure  water  alone,  for 
cleansing  the  eye,  and  smearing  the  edge  of  the  lids  at  bedtime 
with  a  little  ben^oateti  lard  or  vaseline  or  cold  cream,  or  simple 
cerate,  the  secretion  diminishes  in  a  few  days,  the  congestion 
disappears,  and  the  patient  has  fully  recovered.  But  each  case 
must  be  studied  by  itself.  Some  cases,  although  not  severe, 
will  not  disappear  under  expectant  treatment.  Then  local 
means  must  be  employed.  The  cause  for  the  attack  must  of 
course  be  searched  out,  and  removed  if  possible.  The  use  of  a 
ten-grain  solution  of  nitrate  of  silver  carefully  brushed  on  the 
palpebral  conjunctiva  will,  at  times,  cut  short  an  attack  of 
catarrhal  conjunctivitis  of  a  mild  tyj^e.  This  should  be  followed 
up  by  the  instillation  of  a  solution  of  aUim,  one  to  two  grains  to 
the  ounce,  or  a  solution  of  sulphate  of  zinc  in  the  same  strength 
by  the  patient.  These  two  agents  form  the  best  means  of  abat- 
ing the  congestion  in  acute  catarrhal  conjunctivitis.  The  use 
of  bichloride  of  mercury  is  of  late  very  much  advocated,  on 
account  of  its  supposed  properties  as  a  germicide,  hut  it  is  not 
certain  but  that  ahnn  an<l  the  sulphate  of  zinc,  have  the  same 
qualities,  as  far  as  antisepsis  or  asepsis  is  concerned.  They  have 
stood  the  test  of  a  century  of  trial,  and  are  well  worthy  of  the 
confidence  heretofore  reposed  in  them,  whatever  may  be  the 
principles  upon  which  they  act.  Alum  in  crystal,  tannic  acid 
and  glycerin,  a  spray  of  tannic  acid  and  borax  and  camphor  are 
better  adapted  for  chronic  or  exceedingly  mild  forms  of  catar- 
rhal conjunctivitis.  Cold  applications,  iced  clotlis,  or  very  hot 
water  may  be  used  by  the  patient  during  the  day,  according  to 
the  severity  of  the  subjective  symptoms,  such  as  sensations  of 
sand,  sticks,  foreign  Ixtdies  in  the  eye,  heat,  burning,  and  so 
forth.  After  the  subsidence  of  an  acute  catarrhal  conjunctivitis 
or  during  the  course  of  a  mild  or  chronic  form  of  the  disease, 
the  refraction  should  be  examined,  especially  as  to  the  existence 
of  hypermetropia  or  astigmatism.  For  just  as  it  is  the  last 
straw  that  breaks  the  camel's  back,  so  a  strain  of  accommoda- 
tion is  often  the  predominant  factor  in  the  production  of 
attack  of  catarrhal  conjunctivitis. 
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BLEKNORRHIEA. 

The  characteristics  of  hlennotrhaa  of  the  conjunctiva, 
cansiiltrnbh  suelliug,  with  a  reddish  tint  of  the  integument 
the  lids,  and  n  fjrent  increase  of  conjunctival  secretion  of 
titnco-ptirulent  character. 

It  is  sometimes  hard  to  draw  the  line  between  catanli 
blennorrho&a,  and  yet  it  should  be  carefully  drawn  by  every 
titioner.  if  he  would  do  full  juistioe  to  bis  case.    In  pure 
only  mucus  is  secreted  by  the  conjunctiva ;  in  blennon*hcea,  m 
and  pus  are  secreted.    The  greater  the  production  of 
more  urgent  is  the  case,  but  in  any  ©vent  hlennorrhnpaisa 
disease,  which  may  at  anj-  moment  advance  to  be  a  pyo 
and  destroy  or  injure  the  cornea  and  the  sight.     A  <*ase  of 
norrhoia  should  be  treated  with  mut'h  more  circuiuspecti 
zeal  than  one  of  catarrh.    The  swelling  of  the  lids,  the  con 
of  the  conjunctival  vessels  will  be  much  greater,  the  sec 
more  copious  and  dangerous.    It  will  be  well,  therefore,  to 
the  patient  entirely  away  from  his  usual  occiipations,  perliapi 
lowing  him  to  go  into  the  open  air,  at  stated  intervals,  Whil* 
is  lying  down,  iced  applications  should  be  m^ide  to  bis  closed 
for  fifteen  to  thirty  minutes  continuously,  every  one.  twu 
three  hours  according-  to  circumstances-     He  should  if 
have  an  attendant,  and  he  and  his  belongings  should  be 
itined  from  all  persons  with  sound  eyes ;  the  great<>st 
'ons  should      taken  with  all  the  iDStniments  and  api ' 
made  Ui  the  eye,  to  secure  cleanliness,  and  prevent  (  ■ 
The  absorbent  cotton  and  old  linen^  used  in  making  the  aji 
^ons,  should  be  burnetl  after  use.  and  all  the  patient 
othing  should  be  carefully  kept  apart  from  others  in 
hite  the  laundress  is  warned  of  its  dangerous  i 
Nitrate  of  silver  in  solution,  from  five  to  twentv  grains  to 
onnt'e,  should  be  applied  to  the  palpebral  conjunctiva,  oncB 
twioe  a  day,  by  the  siirgeon:  while  a  solution  of  alum, 
hins  to  the  ounce,  may  be  used  by  the  nurse  or  the  pJ'' 
Ikimself  as  a  ooUyrium.    If  great  pain  tx^^r,  which  is  not 
ily  controlled  by  the  iced  cloths,  hydrochlorate  of  cocaine, 
grains  to  the  ounce,  should  be  tlropped  into  the  eves  i 
todrcumstanoec-^^'m  using  coc^iine  for  pain.  thefTrt. 
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be  flooded  with  it.  This  requires  the  use  of  from  ten  to  thirty 
drnps  at  each  instillation.  If  necessary,  on  account  of  pain, 
morphia  may  be  given  at  night,  but  this  is  not  often  required. 
Boric  acid  in  the  water  for  washing  the  eyes  is  more  bland  than 
ordinary  water.  As  th*?  swelling  of  tlie  lids  and  other  symp- 
toma  abate,  the  iced  cloths  and  nitrate  of  silver  should  be  dis- 
continued»  and  a  crystal  of  alum  used  by  the  surgeon  on  the 
everted  lids,  or  a  solution  of  the  same,  by  the  patient.  The  Hds 
should  be  smeared  with  henzoated  lard  or  vaseline  at  all  stages 
of  the  disease,  after  applications  are  finished.  If  the  conjunc- 
tiva remains  thickened  or  trachomatous*  after  the  violent  stage  of 
the  disease  has  subsided,  this  should  be  carefully  treated,  until 
complete  recovery  has  resulted.  Much  trachoma  has  occurred 
from  neglected  catarrhal  conjunctivitis  and  from  the  advanced 
stages  of  the  disease, 

PURULENT  CONJUNCnVIS^PYORRHCEA. 

77te  characterisfics  of  purulent  inflammation^  are  great 
siveUing,  fensiou^  and  redness  of  ihe  integument  of  the  lids — 
SO  ihilt  the  eyes  can  be  scnrreft/  opened  by  the  patient  himself 
_  great  redness  of  the  conjunct it'a^  with  a  hand-Uke  awelliug 
around  the,  corned  and  Ci  very  nbitndant  pnrtdent  secreium. 

The  picture  of  this  condition  of  the  conjunctiva,  of  purulent 
ophthalmia  or  jiurulent  conjunctivitis,  is  but  a  highly  drawn 
one  of  blennorrboea.  The  lids  are  very  much  swollen ;  at  the 
height  of  the  disease  they  are  so  tense^  that  it  is  with  great 
difficulty  that  they  can  be  oi)ened;  when  held  apart,  by  the 
fingers  or  an  elevator,  the  pus  streams  out  thicker  and  more 
yellow,  according  to  the  vigor  of  the  patient  and  the  stage  of 
the  disease.  The  lids  are  ^metimes  of  a  brilliant  red  color,  the 
wh<jle  conjunctival  surface  is  swelled  and  brawny,  no  trace  of 
individual  vessels  is  to  be  seen^  and  around  the  cornea  it  is  lifted 
up,  so  as  to  form  a  wall  about  it  (chemosis).  The  cornea  in  the 
early  stages  is  brilliant,  but  it  is  very  apt  to  become  involved, 
its  epithelium  removed,  and  if  the  progress  of  the  disease  be  not 
checked,  its  structure  breaks  down  entirely.  An  ominous  signal 
of  the  occurrence  of  this  is  a  line  around  the  margin  of  the 
cornea  of  infiltration  and  softness,  which  presages,  if  not  the 
ruin,  at  least  the  great  injury  to  the  sight. 
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PURULENT  CONJUNCTIVITIS  IN  INFANTS. 

This  disease,  when  occurring  in  infants,  is  known  as 
ophthalmia  of  the  early  bom — ophthalmia  neouatorum, 
thinigh  the  same  disease  in  character  as  that  (K'curring 
older  subjects,  it  deserves  especial  mention  and  des<'ription. 
mually  begins,  as  will  be  seen,  if  the  eyes  are  carefuliy 
amiued^  at  birth,  as  a  mild  iDflammation,  but  if  unchecked 
advauces  very  rapidl3%  and  in  forty-eight  hours  it  mav  le 
the  height  of  its  severity,  where  it  will  remain  for  some  da. 
The  symptoms  are  those  that  have  just  been  narrated.    In  so 
cases  they  are  less  severe,  when  the  case  may  be  fairly  ca' 
one  of  blennorrhcea  only.    The  origin  of  purulent  ophiha 
in  infants  is  probably  always  from  the  secretions  of  the  mother 
genitals,  although  it  is  to  be  conceived  that  a  child  might  be  U 
with  sound  eyes,  that  are  protected  by  the  amnion,  and  tli 
they  may  become  infected  by  the  dressings  or  the  hands  d 
the  nurse,  which,  however,  have  been  infected  by  the  secret 
of  the  mother. 

Trexitmrjtt. — Preventive  treatment  of  ophthalmia  neo" 
rum.  The  practitioner  should  take  great  care  of  all  women 
leucorrhcea,  who  are  about  to  be  cnafined,  use  local  aatiaep" 
Crede  advises  a  two-per-cent  solution  of  nitrate  of  silver  to 
dropped  into  the  eyes  of  all  the  newly  bom  immediately  a 
birth,  cind  Garrigiies  (New  York )  indorses  this  view  from  a  1 
experience  in  lyiug-in-liospital  service  and  private  p~ 
Schmidt-Rimpler  advises  chlorine  water  mstead  of  nitrat« 
silver,  as  being  less  irritating.  Certainly  all  precautions  sh 
be  taken.  This  abortive  treatment  has  reduced  the  pert  en 
of  purulent  ophthalmia  in  lying-in  hospitals,  especially  in  >Utt^r- 
nity  hospitals.  If  the  disease  has  once  appeared  it  may  be»' 
mere  catarrh,  or  very  mild  blennorrhrpa,  which  is  easily  subdued 
by  cleanliness  with  boric  acid  and  water,  ointments  to  tlie  lidfi, 
and  general  hygiene.  But  if  the  disease  he  actually  a  severe  *>i» 
of  blennorrho'a,  or  if  it  be  of  an  entirely  purulent  character.  ti« 
surgeon  will  require  all  his  resources,  lest  the  c<:>rnea  Iwcome  in- 
vaded, and  the  infant  lose  its  sight.  As  soon  as  the  foniiutioa 
of  pus  occurs  in  any  quantity,  thorough  cleanliness  must  betta 
watchword.    This  is  best  attained  by  the  use  of  absorbent  cot* 
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ton,  dipped  in  a  solution  of  boric  acid  in  tepid  WRter.  The  little 
patient  shoubi  be  held  upon  the  surgeon's  lap  for  the  purpose, 
he  being  thoroughly  protected  by  napkins  and  so  forth.  It  may 
be  said  here  that  there  is  esi>eoial  danger,  in  all  cases  of  blennor- 
rboea  or  pyorrhcea,  that  the  Hurgeon  or  attendant  may  infect 
himself  by  the  transference  of  material  from  the  patient's  eyes 
to  his  own.  This  is  especially  apt  to  occur,  if  the  surgeon  is  not 
careful  in  opening  the  lids  at  each  new  examination  of  the 
patient,  or  in  syringing  out  the  conjunctival  sac.  If  a  surgeon 
have  many  patients  to  see.  unless  he  can  count  ujron  himself  to 
be  always  on  his  guard,  he  may  wear  large,  protective  glasses. 

A  mild  form  of  blentiorrhcea  of  the  conjunctiva,  associated 
with  trachoma,  may  be  chronic  and  epidemic,  when  large  num* 
l,>ers  of  children  are  together  in  large  cities,  as  iu  orphan  asy- 
lums, large  schools,  or  the  like.  It  sometimes  invades  armies, 
and  incapacitates  as  many  as  a  battle. 

GoNOKRHtEAL  C0NJU^■CT1V1TLS  is  of  the  same  form.  It  is  im- 
possible to  distinguish  it  from  any  purulent  conjunctivitis,  ex- 
cept by  the  specific  gonococeus,  and  it  is  not  absolutely  settled 
that  it  may  then  be  from  purulent  conjimctivitis  or  blennorrhcea 
arising  from  other  sources  of  contagion.  It  is  probable  that 
some  c^es,  where  we  are  unable  to  trace  the  contagion,  the 
patient  not  being  affected  with  gonorrhoea  at  the  time,  or  never 
having  had  it,  are  really  due  to  this  cause.  Although  there  may 
be  a  few  cases  of  purulent  conjunctivitis  here  and  there,  that 
have  advanced  by  evolution  as  it  were,  from  ordinary  catarrhal 
conjunctivitis  to  blennorrhcea  and  pyorrhcea,  the  vast  majority 
of  the  severe  forms  of  catarrhal  conjunctivitis  may  be  traced  to 
contagion. 

There  was  an  interesting  case  tried  in  one  of  our  courts,  a 
few  years  ago,  when  a  mild  blennorrhcea  or  catarrh,  with  tra- 
choma, suddenly  on  exposure  to  a  cold  wind  became  a  purulent 
inflammation  which  destroyed  the  eye.  The  prosecution  claimed 
that  the  eye  was  lost  from  contagion  with  an  infected  brush. 
But  as  it  was  shown  that  the  brush  used  was  dipped  in  nitrate 
of  silver,  before  being  applied  to  the  conjunctiva,  that  it  was 
properly  held,  that  there  <-ouhl  be  no  contagion  from  such  a 
source,  even  if  it  had  been  previously  used  in  a  case  of  blennor- 
QBA,  which  was  not  shown  as  admitted.    It  was  properly  held 
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also  that  tlie  advance  from  trachoma  to  blennorrhoea  and  puru- 
lent inflammation  could  easily  be  made  under  no  other  pro- 
vocation than  undue  exposure. 

In  our  time,  camel's-hair  brushes  have  been  superseded  by 
absorbent  cotton  for  all  apphcatious  to  the  conjunctiva,  and 
even  the  suspicion  of  contagion  by  the  use  of  the  same  brush  on 
different  patients  is  avoided. 

The  treatment  of  purulent  conjunctivitis  in  adults  is  the 
same  in  principle  as  that  in  infants — absolute  cleanliness  at  the 
hands  of  a  trained  atleudantj  if  possible,  cold  applications  until 
the  swelhng  and  redness  of  the  integument  of  the  lids  begin  to 
abate;  after  that  ten  grains  nitrate  of  silver  in  solution,  not 
the  solid  stick  of  nitrate  of  silver,  or  nitrate  of  silver  and  nitrate 
of  potash,  with  the  use  of  mild  astringents  and  soothing  instil- 
lations during  the  day.  The  vaseline  treatment  introduced  by 
Dr.  F.  M.  Wilson,  of  Bridgeport,  has  many  advof^ates.  In  this 
treatment  the  conjunctival  sac  is  kept  tilled  with  vaseline,  after 
cleansing  and  applications  have  been  made. 

Snipping  the  vessels  of  the  conjunctiva*  especially  those 
about  the  cornea,  where  great  swelling  of  the  ocular  conjunc- 
tiva occurs,  is  an  old-fashioned  mode  of  treatment,  which  I  find 
of  some  avail. 

The  irap<:irtance  of  the  subject  may  justify  a  tabulation  of 
the  treatment '. 

TABLE  TO  SHOW  TREATMENT  OF  PURULENT  CONJUNCTIvmS. 

EARLV  STAGES.  ^ 

1.  Hourly  cleansing  of  the  conjunctival  sac  with  al>sorbent  cot- 

ton, and  saturated  solutions  of  boric  acid  or  boras  and 
water, 

2.  Cold  applications  by  iced  cloths. 

3.  Free  use  of  vaseline  to  the  lids  and  surroundings. 

LATER  STAGES. 

1.  Daily  applications  of  nitrate  of  silver,  gr.  v.  or  x.  ad  g  i.,  or 

frequent  (every  two  liours)  applications  of  grain  to  the 
ounce,  in  spray,  until  the  epithelium  of  the  cornea  is  coated. 

2.  The  dropping  in  of  astringents  by  the  attendant. 
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At  the  same  time  the  patient^s  general  condition  should  be 
carefully  attended  to,  especially  with  reference  to  the  nutrition. 

It  may  be  of  service  in  the  early  days  of  excessive  tension  of 
the  integument,  to  divide  it  by  a  canthotomy,  or  to  cut  the  lid 
vertically.  If  the  cornea  begins  to  be  invaded,  the  use  of  atropia 
is  indicated.  As  the  disease  passes  into  the  less  severe  stages, 
the  treatment  should  of  course  be  moderated,  and  that  for 
catarrh  or  mild  blennorrhoea  substituted. 

Dr.  Buller,  of  Montreal,  recommends  that  the  sound  eye  in 
adults  be  protected  by  a  large  glass  shield,  like  the  crystal  of  a 
watch,  which  is  fastened  over  the  eye  by  two  layers  of  rubber 
plaster.  This  leaves  the  sound  eye  still  to  be  used.  We  have 
found  this  method  of  protection  very  useful  in  the  Manhattan 
Eye  and  Ear  Hospital. 


STATISTICS. 


Dr.  A.  E.  Davis '  carefully  collated  the  statistics  of  nine  ophthal- 
mic institutions  in  the  United  States,  for  the  purpose  of  learning  the 
proportion  of  contagious  conjunctival  disease  to  other  forms.  This 
table  shows  that  in  over  half  a  million  of  cases  of  diseases  of  the  eye, 
27.5  per  cent,  or  140,755,  are  contagious,  as  follows: 


Contagious  diseases  

Conjunctiva  catarrhalis  

Conjunctiva  granulosa  

Conjunctiva  granulosa,  with  [lannus 

Conjunctiva  purulenta  

Omjunctiva  neonatorum  

Conjunctiva  goiiorrlKjpica  

Conjunctiva  crou|K»sa  

Conjumrtiva  tlii>htheritica  


Kumber. 

ContafctouA 
disease*. 

All 

Per  cent. 

Per  cent. 

U0.755 

27.50 

10H.778 

77.28 

21.25 

21.757 

15.46 

4.25 

4.178 

2.97 

.82 

2,678 

1.90 

.53 

2.374 

1.69 

.46 

688 

.45 

.12 

86 

.06 

.017 
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.19 

.052 

Dr.  Davis'  paper  also  gives  interesting  statistics  as  to  the  result^ 
of  treatment  in  38  cases,  taken  from  those  last  under  treatment  at 
the  time  his  paper  was  written,  under  the  care  of  my  colleagues, 
Drs.  Pomeroy,  Webster,  and  Emerson,  and  myself.  Eighteen  of 
these  were  treated  for  conjunctivitis  gonorrhoeica ;  4  for  conjunctivitis 
neonatorum,  IG  for  purulent  conjiinctivitip — in  all  38  cases.  <^f  the 
38  cases  33  were  males,  15  femalen;  18  bad  both  eyes  aifected,  3*2  one 
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eje  affected,  makia^^  5S  eyes  in  the  ;)8  cases.  Seventeen  of  the  cases 
were  seen  during  the  first  week»  the  remainder  any  time  from  eight 
days  to  thirty  da^^s  after  the  ©yes  were  affected.  Of  the  5S  eyes  23 
had  clear  corner,  'Mi  had  either  ulcerated,  perforated,  or  sloughed 
comeae.  Out  of  tbe  3S  eyes  with  clear  cornese  15  made  perfect  re- 
covery without  the  cornea  being  implicated ;  1  ulcerated,  4  perforated, 
2  sloughed.  The  one  that  ulcerated  obtained  vieion.  Of  the  -t 
that  perforated  1  obtained  |^  vision;  J,  fl ;  1,  y^-^;  1,  perception  of 
li^fht.  Of  the  2  that  sloughed,  1  perception  of  light;  1,  nil.  To  re- 
capitulate: Ont  of  33  eyes  with  clear  cornese,  15  obtained  j^erfect 
viaioDj  4  useful  vision^  'Z  perception  of  light,  and  1  onl}'  absolutely 
lost. 

Of  the  3i«  affected  comeEB  30  had  perforated^  0  had  ulcerated*  and 
7  had  sloughed.  The  4  ophthalmia  neonatorum  cases  furnished  3  of 
the  eyea  with  affected  comeae — 1  had  an  ulcer  which  left  a  alight 
opacity,  the  other  3  ha4l  perforating  ulcers  which  left  opacities  with 
anterior  S3mechi*e.  The  remaining  33  ej'es  with  affected  comesB 
were  in  adults.  Eight  had  ulcers,  18  perforation  with  ant-erior  syn- 
ecbiae,  ?  had  sloughs.  Of  the  &  eyes  with  ulcers  1  obtained  vision 
^;  h  "B;  1>  Iff;  1»  -1%;  l,  tU;  h  ^Si^;  l  fingers  at  eighteen  inches; 
1  perception  of  light  Of  the  18  with  perforations  13  obtained  per- 
ception of  light;  3,  fingers  at  eighteen  inches;  1,  j^-^;  1,  ^fgVl  It  niU 
1,  unstated.  Of  the  7  eyea  with  sloughetl  comojB  vision  was  nil,  or 
0,  in  all  of  them.  We  have  therefore  in  the  3i.'  eyes  with  aff©ct*sd 
cornea?  1  with  perfect  vision — ^ — in  the  case  of  a  man  with  gonor- 
rhceal  ophthalmia  contracted  from  acute  gonorrhoea  from  which  he 
was  suffering  at  the  time;  8  with  useful  vision ;  3,  fingers  at  eighteen 
inchea;  Vi  with  jwrception  of  light,  and  8  with  absolute  failures. 
Three  of  the  36  eyes  were  ophthalmia  neonatorum  in  children,  abova 
noted. 

Recapitulation. — Upon  the  58  eyea  treated  for  gonorrbceal  oph- 
thalmia, purulent  ophthalmia,  and  ophthalmia  neonatorum,  perfect 
recovery  resulted  in  10  cases,  or  37.59  per  cent;  useful  vision  in  11 
cases,  or  18. per  cent;  perception  of  light  in  15  cases,  or  25. 8f*  per 
cent;  fingers  in  3  caaefl,  or  5.17  per  cent;  opacities  and  synechije  (in 
children)  in  3  cases,  or  5.17  per  cent;  absolute  failure  in  9  cases,  or 
1-5.52  per  cent;  unstated  in  1  case,  or  1.73  per  cent.  The  youngest 
subject — excepting  the  ophthalmia  neonatorum  cases — was  a  boy» 
seven  years  of  age,  and  the  oldest,  a  woman,  sixty-five  years  of  a^. 

The  statistics  of  Dr.  Davis,  illustrate  fairly  well  tbe  dangerous 
character  of  contagious  conjunctivitis,  especially  of  blennorrhcea 
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and  pyorrhoea,  and  what  may  be  expected  from  proper  and 

assiduous  treatment. 

The  prognosis  in  blennorrhoea  and  purulent  conjunctivitis 
depends  largely  upon  two  factors: 

1.  The  general  condition  of  the  patient. 

A  poorly  nourished  infant,  of  feeble  parentage,  or  a  depraved 
young  subject  with  gonorrhoeal  conjunctivitis,  will  have  a  poor 
chance  of  escaping  without  a  serious  lesion  of  the  cornea;  while 
a  vigorous  child,  or  a  healthy  young  subject,  who  has  contracted 
the  disease  while  attending  another  case,  a  nurse  or  a  surgeon, 
for  example,  will  have  a  much  better  chance. 

2.  The  invasion  of  the  cornea.  If  the  cornea  be  attacked 
before  proper  means  of  thorough  treatment  have  been  resorted 
to,  the  chances  of  recovery  with  sound  eyes  will  be  very  poor. 

The  importance  of  this  subject  of  contagious  ophthalmia  has 
led  to  a  law  in  the  State  of  New  York,  making  it  a  misdemeanor 
if  a  midwife  fail  to  report  the  occurrence  of  sore  eyes  in  an 
infant  she  has  delivered. 

Hospitals  for  contagious  diseases  of  the  eyes  should  be  estab- 
lished in  large  cities  and  towns,  and  undoubtedly  will  be  when 
our  civilization  has  reached  a  sufficiently  high  stage.  So  dan- 
gerous are  these  diseases,  that  the  ordinary  patients  in  great 
hospitals,  are  in  danger,  if  the  wards  devoted  to  purulent  con- 
junctivitis are  attended  by  the  same  nurses,  servants,  and  sur- 
geons. 
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COMUNCTIVITIS.— (Co«ftnuctf,) 

Diphthoritic  Conjunctivitis. — Membranous  ConjuDctivitia. — Phlyctenular  Coii- 
junctivitis^— Orauular  Coujunctivitia. — Trachoma. — Ptet>gium, — Xemph- 
thalinia.  — Syrabkpharon.— Anchyloblepharon, 

DIPHTHERITIC  CONJUKCTIVITIS. 

Diphtheritic  conjuuotivitis  is  very  rare  in  the  United  States 
and  also  in  England.  It  is  more  frequently  seen  on  the  conti- 
nent of  Europe,  in  the  clinics  of  German}*.  Only  very  rarely 
does  a  case  appear  in  the  Manhattan  Eye  and  Ear  Hospital. 
Statistics  in  the  year  1891-93  show  that  among  nearly  ten  thou- 
sand e3''e  cases,  not  one  case  of  diphtheritic  conjunctivitis  was 
found.  The  disease  is  closely  allied  in  character  to  membranous 
conjunctivitis,  and  occurs  chiefly  in  young  children.  It  is  re- 
markable, when  we  consider  the  frequency  of  diphtheria  in  New 
York,  that  we  so  rarely  have  to  treat  diphtheritic  conjunctivitis. 

Sipnpioms, — The  disease  is  readily  recognized.  There  is  a 
yellowish* white  membrane  upon  the  i>alj>ebral  conjunctiva  in  a 
weak  and  cachectic  subject.  There  is  considerable  swelling  of 
the  lids,  but  the  secretion  is  slight  or  none.  The  lids  are  exces- 
sively tender  and  hard.  There  is  fibrinous  infiltration,  which 
causes  the  characteristic  rigidity,  and  the  pale,  smooth,  glisten- 
ing surface  of  the  conjunctiva.  The  graj'ish-white  membrane 
may  be  stripjjed  off.  Flakes  of  lymph  are  also  discharged.  As 
recovery  ensues  the  parts  soften,  from  the  cltsappearance  of  the 
fibrinous  matter,  and  pus  forms.  There  is  a  great  tendency  to 
cicatrization  of  the  tissue  in  the  recovery  from  diphtheritic  con- 
junctivitis. 

Treatment. — Since  this  is  a  constitutional  affection,  local 
treatment  is  not  so  effective  as  in  the  other  forms  of  conjunc- 
tival disease.  While  the  patient  receives  great  care  as  to  his 
g-eneral  condition  by  nutrients  and  stimulants,  hot  or  cold  ap- 
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lids.  The  scanty  secretions  are  remove<l  with  absorbent  cot- 
ton, dipped  in  a  saturated  solution  of  boric  acid,  and  an  oint- 
ment is  applied  to  the  edge  of  the  lids,  at  night  especially,  as 
in  all  conjunctival  affections.  The  cornea  is  apt  to  be  invaded 
in  the  course  of  the  disease.  Atropia  or  scopolamine  is  there* 
fore  to  be  used  from  the  start. 

MEMBRANOUS  CONJUNCTIVITIS- 

This  is  much  more  common  than  diphtheritic  conjunctivitis, 
and  is  a<jraetiinea  mistaken  for  it.  It  is  really  a  degenerative 
form  of  catarrhal  conjunctivitis.  Like  the  diphtheritic  infiam- 
mation,  it  occurs  in  subjects  somewhat  run  down  in  general 
health.  It  may  be  distinguished  from  true  diphtheritic  con- 
junctivitis by  the  fact  that  the  membrane  readily  peels  oflf,  the 
conjunctiva  and  connective  tissue  are  not  so  tense,  thick,  and 
tender,  and  the  constitutional  symptoms  are  not  so  grave. 

Treat  men  f.— Cool  applications,  frequent  cleanings,  mild  as- 
tringents, collyria  of  alum  or  zinc  are  indicated,  with  especial 
hygienic  care  of  the  general  system. 

PHLYCTENULAR  C0NJUNcn\nTI3. 
i^?i')(tnn'a,  pimple.) 

This  disease  is  very  common  among  the  poorly  fed  and  poorly 
nourished  children  in  large  cities.  In  ISWl-ys,  in  the  Manhattan 
Eye  and  Kar  Hospital*  in  a  total  of  9,720  cases  of  diseases  of  the 
eye,  of  which  2^293  were  diseases  of  the  conjunctiva,  there  were 
188  of  phlyctenular  conjunctivitis^  and  198  of  phlyctenular  ker- 
atitis. 

Phlyctenular  disease  also  occurs  amid  good  general  hygienic 
surroundings,  in  children  in  whom  local  hygiene  is  neglected, 
and  the  general  nutrition  is  consequently  affected.  Its  existence 
is  an  index  of  the  general  condition,  especially  of  the  nutrition. 

Phlyctenular  diseases  may  be  seen  among  children  living  in 
the  best  of  country  air»  but  just  as  the  peasantry  of  Switzer- 
land may  not  avail  themselves,  or  on  account  of  poverty  may 
not  Ije  able  to  avail  themselves,  of  the  immense  advantages  of 
their  life  in  pure  air*  and  by  their  improper  diet  and  neglect  of 
general  hygienic  laws  may  have  unhealthy  offspring,  just  so 
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ill  our  country  this  disease  of  malnutrition  is  sometimes  see 
amid  proper  surroundings,  but  where  all  the  laws  for  the  preser^ 
vation  of  health  are  violated. 

Phlyctenular  coNJUNoriviTia  is  characterized  by  great 
photophobia^  lachrymaiiou^  and  the  presence  in  the  conjunctiv 
of  little  nodules  of  itijfammation^  small  yelloirish-red  elevations^ 
the  so-called  j^hlyctentdes^  oti  whose  summit  a  vesicle  forms^ 
which  bursts  and  leaves  a  small  idcer  or  a  collection  of  blood- 
vessels; one  or  more  of  these  vesicles  may  occur.  The  lids  are 
lightly  clinched^  and  when  they  are  forcibly  opened,  there  iSj 
a  great  gush  of  water. 

Proper  air,  frequent  bathing,  good  food,  and  general  hygiene 
are  the  antidotes  to  this  disease.  It  is  one  that  is  unknown 
among  properly  fed  and  nourished  children.  It  is  dangerous 
because  the  same  disease  is  very  often  engrafted  upon  the 
cornea,  where  ulceration^  even  when  recovered  from,  is  a  serious 
matter.  It  also,  like  membranous  conjunctivitis,  begins  as  a 
bastard  catarrh  of  the  conjunctiva.  In  puny  and  badly  nour- 
ished patients,  a  simple  catarrh  soon  takes  on  this  form.  Prob- 
ably this  is  due  at  times  to  the  unchecked  habit  of  rubbing  the 
eyes  with  soiled  hands,  and  grinding  in  the  dirt  upon  tlie  hyper- 
samic  conjunctiva.  It  is  not  to  be  denied  that  phlyctenular  con- 
junctivitis may  at  times  occur  in  robust,  red-cheeked  children, 
but  this  is  very  rare.  Even  when  it  does  so  occur,  over- feeding 
or  the  like  and  not  a  mere  local  irritation  has  been  the  fault. 

IWatment. — This  should  be  divided  into  local  and  consti- 
tutional. Neither  ought  to  be  omitted,  and  yet  such  cases  re- 
cover with  general  hygienic  care  alone. 

If  any  of  my  readers  have  ever  studied  conjunctivitis  in  home- 
lees  animals,  such  as  stray  dogs  or  cats,  by  transferring  these 
creatures  where  they  get  sufficient  food  and  proper  shelter,  he 
will  appreciate  the  importance  of  hygienic  care  alone,  in  the 
cure  of  local  diseases.  In  several  instances^  I  have  had  an  oppor- 
tunity to  watch  the  disappearance  of  conjunctival  disease  in 
domestic  animals,  who  have  lieen  rescued  from  neglect  and  hun- 
ger, and  placefl  where  their  natural  wants  were  fully  satisfied. 
Without  local  applications  of  any  kind,  they  have  invariably  re- 
covered. No  doubt,  in  their  own  habits  of  lubricating  their 
eyelids,  when  they  are  at  all  contented,  may  be  found  an  efficient 


local  application,  so  that  it  caunot  be  positively  said  that,  even 
bete,  local  iiitluences  have  not  been  at  work  in  promoting  a  cure. 
But,  certainly,  in  such  cases  general  hygiene  has  done  the  chief 
work. 

If  the  photophobia  be  a  very  marked  symptom,  so  that  the 
eyelids  are  clinched  toj^ether  and  can  t.nly  be  opened  by  force, 
when  a  gi'eat  gush  of  water  (X^cui^,  the  cold  douche  ig  very  use- 
ful and  often  is  of  immediate  service.  It  is  a  harsh  remedy, 
and  since  the  introduction  of  cocaine  inte  practice,  especially  in 
raild  cases,  I  substitute  the  hitter  for  the  douche»  and  if  it  l>e 
not  effectual,  I  then  resort  to  the  cold  douche.  An  ointment 
should  be  used  on  the  lids,  and  if  the  usual  accompaniments  of 
the  severe  cases,  eczema  and  nasal  catarrh,  are  present,  it 
should  be  used  on  the  face  and  in  the  nose  also.  Sulphate  of 
atropia,  gr.  i  to  ij,  adji.,  iB  to  be  instilled  once  to  three  times 
a  day. 

Among  tny  patients  at  the  Hospital,  where  I  almost  exclu- 
sively see  these  cases,  I  prescribe  cod -liver  oil  for  rubbing  in  the 
face,  and  I  u.se  a  solution  of  tannin  and  glycerin  in  the  nostrils 
on  account  of  the  nasal  catarrli,  which  is  usually  very  marked. 
The  moment  the  surgeon  begins  to  examine  axich  a  case  as  he 
should,  holding  the  child's  head  on  his  lap  and  between  his 
knees,  and  attempts  to  open  the  puffy  lids,  the  little  patient 
begins  to  sneeze  and  a  great  gush  of  water  comes  out  of  the 
conjunctival  sac. 

The  insufflation  of  calomel  comes  next,  for  there  is  much 
local  treatment  necessary  in  the  treatment  of  phlyctenular  dis- 
ease. Cocaine  should  also  be  used,  until  the  acute  symptoms, 
especially  the  photophobia,  have  subsided.  The  ointment  of  the 
yellow  oxide  of  mercury  may  he  used  instead  of  the  calomel.  It 
is  praised  by  Jonathan  Hutchinson  (London)  and  others  as  a 
specific.  It  is  certainly  a  remedy  of  inestimable  value :  a  small 
ptirtion  on  the  end  of  a  spatula  is  placed  between  the  lids  and 
well  rubl)ed  in  by  the  fingers  of  a  surgeon,  or  attendant. 

In  most  cases  of  phlyctenular  conjunctivitis,  it  will  be  found 
that  much  is  to  be  done  through  general  care  of  the  system*  and 
yet  in  the  most  instances,  in  our  hirge  clinics,  where  these  cases 
are  numerous,  it  will  be  inxpossible  to  accomplish  very  much 
for  the  general  hygiene  nf  the  squalid  and  neglected  homes  from 
18 
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which  the  patients  come.    In  these  are  to  he  fcmnd  the  ra 
of  the  great  prevalence  of  this  and  other  forms  of  con 
disease  among  the  children  of  the  pot>r.    Yet  the  pra 
should  not  fail  to  give  elementary  instructioo  on  such  m» 
as  diet,  hathing,  and  so  forth,  to  the  parents  of  such  cbild 
The  parents  are  very  prone  to  iiiipro|>erly  feed  their  vonng 
dren.    They  give  thein  the  **run  of  the  table,"  stuff  them 
tea  and  so  on,  to  the  neglect  of  a  milk  diet  bo  advantagKiia 
children  under  eight  years  of  age.    Indeed  if  the 
muuity  could  be  induced  to  bring  up  their  children  on  n 
farinaceous  diet  until  the  second  dentition  is  accomplished.  | 
l>enefit  to  the  general  nutrition,  with  a  corresponding^  iiiinumft 
from  disease,  would  result.    Yet.  as  I  have  already  said,  i 
dren  of  the  classes  able  to  care  properly  for  them  are 
affected  with  jihlyotenular  conjunctivitis.    With  thetn,  it ' 
also  be  well  for  the  surgeon  to  impress  the  nece^ity  of  bvj 
as  the  fundamental  matter  to  be  considered,  in  the  jireve 
of  a  liisease  that  may  destroy  the  sight. 


GRANULAR  CONJUNCTIVITIS.— GRANULAR  LlDa— THACHOl 
(r^;(u^,  a  roughness.) 

This  disease  is  characterized  by  fhe  appearance  of 
prominences,  uneven  in  shupe^  fhickhf  croti'ded  twjvthur^ 
swelled^  totmd,  and  vascular  coujuuctivn.     These  apjjearan 
are  confined  to  the  j?e(//>e6ra/  conjuitctiixi.     They  arv  somttit 
hyf>erlropitied  papitUfj  and  again  diffused  rascnfar  e^rcrcxeu 
resembUmj  condyfomata^  arrantjed  in  nars  and  lot^ikitifj 
rontidish  (jraunhs.    They  are  t»metimes  of  the  same  cdor  (WlJ 
ihit  conjunctiva  and  not  mtich  elevated  above  the  »nrfnrr,fM^ 
<igaiii  they  are  very  pnmiitteut^  and  in  shape  and  tjvUttind^ 
traustuceitvy  resemble  the  spawn  of  fish  or  frotjs  iStellwag'. 

The  above  description,  which  is  essentially  that  of  Steliwul 
(Vienna,  1S70>,  comprehends  almost,  if  not  all  the  variopl 
forms  which  trachoma  may  assume.  The  ujime  trncboma  J 
much  to  lie  preferre«i  to  that  of  granular  lids  or  granular  cou: 
junctivitis,  since  it  conveys  a  l>etter  idea  of  the  iwlbology 
the  diseji^.  or  rather  does*  noi  iY>inmit  us  to  any  |>atholt.'py. 
simply  indicatt^s  the  chief  objective  symptom,  the  roughii 
the  conjunctiva. 


Trachoma  is  generally  a  cbrejiiic  disease,  the  result  of  a  con^ 
jiinctivitib  that  has  run  its  course.  Investigation  usually  shows 
that  there  was  at  first  an  ordinar}^  catarrhal  conjunctivitis  froin 
which  this  sprang.  Among  careless  people,  or  improperly  cared 
for  children,  the  occurrence  of  the  acute  conjunctivitis  ia  often 
foigotlen,  and  the  trafhonia  is  Wieved  to  have  originated  with- 
out any  such  antecedent  and  rather  more  acute  disease.  Tra* 
choina  may  appear,  for  exaniple,  after  blennorrhcea  or  purulent 
inflammation  of  the  conjunctiva,  and  remain  for  some  weeks. 
This  form  of  trachoma  is  much  more  amenable  to  treatment 
than  the  more  chronic  forms. 

The  roughness  arising  from  acute  catarrhal  and  blennorrhoeal 
conjiuictivitiK  readily  sul>Hides  under  treatment  and  soon  disap- 
pea]"w.  This  form  of  the  disease  is  manageable,  ant3  responds 
easily  to  proper  treatment,  but  when  chronic  trachoma  is 
reached,  it  is  otherwise.  It  becomes  readily  epidemic  in  asylums 
and  schools  and  carajjs^  and  is  a  disease  from  wliich  it  is  often 
ini^MMSisible  ff»r  the  patient  to  recover  i>erfectly.  To  reduce  it 
even  to  a  bearable  condition,  will  often  require  all  the  resources 
of  our  art.  From  the  definition  of  the  disease,  or  the  sketch  of 
its  appearance,  which  is  placed  at  the  head  of  this  chapter,  it 
must  occur  to  the  reader  that  classidcatioii  may  be  made  of  the 
various  fiirms  of  trachoma. 

8tell\vag  divides  them  as  follows: 

L  Pale  granular. 

2.  Papillary. 

3.  Mixed. 

4.  Diffuse. 

In  the  granular  form  we  find  abundant  spawn-like  bodies, 
traversed  by  bloud-ve^jsels.  The  swelling  may  \ye  so  great  that 
the  everted  lid  looka  like  a  great  tumor,  whose  surface  is  coated 
with  these  granules. 

By  papillary  trachoma  is  meant  that  which  is  confined  to  tbe 
papillary  region  of  the  conjunctiva,  and  is  described  by  Stellwag 
as  an  ophthalmia  tji'dtinfosa  of  a  low  degree  of  development; 
the  tarsal  conjunctiva  is  relaxed  and  strewn  with  fine  prolifer- 
ating papilla*. 

Mixed  trachoniH.  which  is  also  termed  inflammatory,  catar- 
rhal or  blennorrhteal,  is  the  most  common  form  of  trachoma. 
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The  papillary  excrescences  are  very  marked,  but  they  ilo  nofl 
have  the  charticteristic  spawn-like  appearance  of  pure  trachomaJ 

Diffuse  trachoma  is  described  by  SteUwag,  as  a  higher  gi'ada 
of  development  than  mixed  trachoma.  It  is  distinguished  by  tbd 
quantity  of  neoplastic  formations  in  and  upon  the  conjunctivaJ 
as  well  as  by  the  participation  of  the  tarsal  cartilage,  the  cornea, 
and  the  integument.  Tliere  is  great  swelling  of  the  palpebral 
conjunctiva-  It  is  caused  by  immense  granulations,  separat 
from  each  other  by  deep  fossae.  They  are  velvety  in  appearan 
and  resemble  a  ctxik'a  comh,  or  broad  condylomata.' 

Treatment, — For  a  disease  which  exists  in  such  gi^at  variety 
of  severity  in  different  cases,  it  is  not  eas^^  to  lay  down  a  plan  of 
treatment  whicli  shall  be  applicable  to  all  cases.  We  may  also 
distinguish,  under  a  clinical  classitication,  two  general  classes  of 
trachoma;  one  is  attended  by  intolerable  photophobia  and 
lachryraation,  and  by  vascular  keratitis  (pautms,  literally,  a  red 
cloth),  or  other  forms  of  corneal,  or  even  ii-itic  disease.  This  ia| 
the  most  intractable.  It  usually  occurs  in  debilitated  or  at  least 
in  badly  nourished  subjects.  It  is  found  in  all  grades  of  sever- j 
ity.  In  such  a  case  as  this.  Ijefore  the  proper  lix^al  treatment 
for  the  fundrimental  disease  is  imdertaken.  the  enlarged  folli- 
ele&  and  the  new  formations  demand  a  preparatory  treatment. 
This  can  only  be  undertaken  in  a  hospital,  or  if  in  a  private 
house  only  where  gotnl  personal  attendance  can  be  secured. 
The  preparatory  remedies  to  be  used  in  such  cases  may  be 
tabulated  as  follows : 

1.  Hot  ir«^er. — This  should  be  applied  as  a  fomentation, 
using  absorbent  cotton  dipped  in  lioiling  water.  It  should  be 
applied  continuously  to  the  eyea  for  twenty  minutes,  ab(jut  six 
times  a  day. 

2.  A'^itlj)hate  of  Aftopia.^An  instillation  of  this  should  be 
made  from  three  to  six  times  a  day,  a  solution  of  the  strength  of 
two  grains  to  the  ounce  being  eraploj'ed,  A  solution  of  hydrn- 
bromate  of  scoixjlamine,  one  grain  to  the  ounce,  may  be  substi- 
tuted for  atropia,  if  desired. 

3.  Ht/droMorate  of  Cocaine, — This  also,  if  on  trial  it  subdue 
the  photophobia,  should  be  repeated,  using  considerable  quanti- 
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-ten  to  twenty  drops,  eight  grains  to  the  ounce,  at  a  time — 
to  six  times  a  day. 
under  these  means,  in  a  few  days,  the  photophobia  and 
^Jymation  lessen,  we  may  begin  to  feel  our  way,  iu  an  as- 
k^ent  treatment.  It  will  be  best  to  begin  with  a  tauuic-acid 
ty,  or  with  a  crystal  of  alum,  applied  once  or  twice  a  day. 
the  disease  gradually  yield  under  this  treatment,  as  it 
I  will,  we  may  advance  to  the  careful  use  of  a  crayon  of 
ate  of  copper,  once  or  twice  a  day,  and  in  a  few  weeks 
*tM  the  beginning  of  the  most  obstinate  cases,  we  shall  see  the 
sular  masses  disappear,  the  cornea  clearing  up,  and  im- 
rement  in  the  vision.  When  the  cornea  has  become  coated 
blood-vessels  or  infiltrated  with  new  formation,  corneal 
latism  results.  The  ophthalmometer  is  very  useful  in 
ring  this,  and  may  lead  us  to  order  glasses  to  correct  it, 
the  trachoma  is  fully  recovered  from. 
But  there  are  cases  where,  in  spite  of  the  careful  and  judicious 
fttment  long  continued,  the  photophobia  and  lachrymation 
I  not  subdued,  astringents  are  not  tolerated,  and  the  patient 
both  suffering  and  blind.  For  these  cases  we  still  have  re- 
ices,  but  the  patient,  it  is  to  be  remembered,  must  as  a 
linary  to  any  of  the  following  methods  of  treatment  be 
in  a  hospital  or  in  a  similar  place,  favorable  for  the  per- 
care  of  a  nurse.  Indications  may  momentarily  occur 
it  is  necessary  to  discontinue  active  treatment,  at  once, 
■•^fcence  the  necessity  for  this  precaution.  Among  the  means  for 
r'^lie  treatment  of  inveterate  trachoma,  I  rank: 

1.  Jeqiiirity. — This  treatment  has  an  interesting  history,  it 
:~'^VB8used  by  Brazilian  Indians  for  granular  conjunctivitis  or  a 
y  ^andred  trouble,  and  De  Wecker,  of  Paris,  introduced  it  into 
^_^Tilized  ophthalmic  practice.  After  much  trial  of  the  jequirity 
r''%ean  at  the  Manhattan  Eye  and  Ear  Hospital,  we  are  very  well 
^-  Satisfied  with  the  results  of  the  treatment.  We  have  used  it  a 
I  Sreat  deal,  especially  Dr.  Webster,  Dr.  Emei-son,  and  myself. 
t  and  we  have  had  no  cases  of  loss  of  the  eye  from  damage  to  the 
I  eomea  from  its  use,  such  as  have  been  occasionally  reported. 

The  jequirity  should  first  be  converted  into  powder.  The  pa- 
'<  tient  is  placed  under  the  care  of  an  attendant,  and  powdrred 
;  ■  jequirity,  say  to  the  extent  of  a  grain,  is  placed  upon  the  i)ali>e- 
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l>ral  conjunctiva.'  In  mostcasea,  reaction,  consisting  of  pain  in 
the  liiis,  redness^  and  swelling  appear.  This  is  to  be  combated 
by  iced  cloths.  A  membranous  dejxjsit  is  usually  found  on  the 
conjunctiva  in  about  four  hours.  Then  the  further  use  of  the 
dru^  is  to  ]ye  stopped.  A  membrane  is  apt  to  form  as  the  result 
of  the  fii-st  application.  In  i')hstinate  cases  it  is  sometimes  nec- 
essary to  re|)eat  the  application  once  or  twice,  or  even  three  or 
four  times.  "When  the  stage  of  inflammation,  the  result  of  the 
use  of  the  powder,  is  over,  the  cornea  will  be  less  vascular,  the 
photophobia  decreasetl,  and  the  case  in  a  condition  to  lie  finished 
by  the  use  of  astringents,  esiiecially  by  the  sulphate  of  copper, 
when  the  treatnient  as  descriljed  alxjve,  should  be  undertaken 
and  carried  on.  Jequirity  isonly  a  means  of  converting  intrac- 
table cases  into  those  of  a  milder  form,  that  will  resptind  to  the 
usual  means  of  treatment,  and  it  is  to  be  reserved  for  caises  that 
have  resiste<l  a  fair  trial  of  ordinary  treatment.  Jequiritj""  can 
be  safely  \ised  only  under  the  precaution  already  stated*  that  the 
patient  shall  be  luider  the  persr>nal  observation  of  an  attendant. 

There  are  other  methods  of  treating  inveterate  trachoma, 
which  should  be  mentioned,  although  they  may  be  considered 
as  having  been  generally  al>andoned : 

2.  Synectomy  or  Pevitomii:  intnxluced  by  C.  Bader,  of  Lon- 
don. This  consist.^  in  cutting  and  dissectitig  up  the  coujunc- 
tiva.  around  the  cornea,  so  as  to  fully  remove  the  limhns 
conjunct  ivce. 

Inoculation  with  the  secretion  of  purulent  conjunctivitis 
(Piringer).  Desperate  as  this  latter-named  remedy  may  seem 
to  be,  it  was  not  unjustifiable  in  extreme  cases,  before  we  had 
jequirity.  Jequirity  accomplishes  the  same  end  with  no  risk  of 
lose  of  the  eye,  white  inoculation,  under  whatever  precaution 
and  care,  may  be  followed  by  destruction  of  the  cornea,  just  £\a 
many  another  purulent  conjunctivitis. 

The  treatment  by  a  stTOug  solution  of  tannic  acid  and  gly- 
cerin deserves  es])ecial  mention,  as  a  very  efficacious  one  in 
many  chronic  and  intractable  cases.  The  solution*  which  may 
be  from  ten  grains  to  the  ounce  up  to  saturation*  is  used  twice 

'  t  fonnerly  used  jeijuirity  in  solution,  but  at  the  su^^g^^^tion  of  Dr.  Cheatham, 
of  Loui&viUe.  we  have  uned  it  in  tli«  MsuhatLau  Eye  and  Ear  Hospital  exL-lu- 
sivelj  as  a  powder. 


a  daj,  a  drop  in  the  conjunctival  sac,  while  general  care  as  to 
local  cleanliness  and  lubrication  is  practised. 

The  less  chronic  form  of  trachoma,  or  rather  the  form  un- 
complicated hy  vascular  cornea  and  changes  in  the  tarsal  car- 
tilage, is  usually  very  amenable  to  treatment,  when  it  is  contin- 
uous, judicious,  and  thorough.  Such  cases  run  into  t}ie  more 
severe  forras,  from  such  neglect.  Many  of  these  patients  are 
at  work,  earning  their  bread*  and  are  unable  to  give  themselves 
proper  care.  In  orphan  asylums  and  similar  institutions  in  New 
York,  a  large  proixirtion  of  such  cases  are  found,  not  at  all  iso- 
late<l  from  the  few  children  with  healthy  eyes,  in  some  instances 
receiving  inadequate  treatment,  and  in  Bome  none  at  all.  It 
was  the  inventigations  of  contagious  ophthalmia  in  New  York, 
instituted  by  Dr.  Richard  H.  Derby,  to  whose  aid  nearly  all  of 
the  oculists  in  New  York,  were  called  in  making  up  the  statis- 
tics, that  have  led  to  improved  police  regulations  among  the 
children  of  the  institutions.  From  my  own  examinations  made 
some  five  years  ago,  I  am  able  to  say  that  I  found  trachoma  epi- 
demic in  two  very  large  orpliji^n  asylums.  The  conditions  are 
said  to  have  improved  somewhat,  but  much  remains  to  be  done 
to  rid  New  York  of  a  disease  which  annually  destroys  many  eyea, 
and  causes  a  great  burden  of  taxation  to  the  commonwealth, 

Ttaclioma  is  so  highly  contagious,  that  all  cases  should  be 
carefully  quarantined  from  healthy  eyes,  and  from  each  other 
as  far  as  the  use  of  the  same  appliances  for  washing,  the  sleep- 
ing-rooms, and  so  forth.  Granular  ophthalmia  has  decimated 
armies,  and  it  is  insidiously  at  work  in  many  large  and  small 
cities,  rendering  the  subjects  of  public  charity  unable  to  earn 
their  living,  and  the  carriers  of  disease. 

It  is  an  intereisting  and  imix»rtant  fact,  that  inoculation  with 
the  various  varieties  uf  conjunctivitis  does  not  produce  the  same 
disease.  Catarrhal  conjunctivitis  may  produce  a  blennon-hoea  or 
even  a  pyorriicea,  while  trachoma  inoculation  does  not  neces- 
sarily produce  trachoma,  but  more  likely  a  conjunctivitis,  which 
if  promptly  treate<l  never  becomes  trachoma.  This  fact  must 
he  explaine<h  I  think  that  the  soil  is  different  in  different  cases, 
and  leads  us  to  say  again,  that  besides  the  germ  for  the  produc- 
tion of  i^uppuratiou  or  catarrh,  we  require  a  membrane  ready  to 
cause  it  to  grow. 
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SURGICAL  TREATMENT  OF  TRACHOMA, 

Of  late  the  surgical  treatment  of  granulated  lids,  or  tra- 
choiua,  has  assume*!  a  new  importance.  Some  of  this  may  be 
due  to  the  desire  for  something  new,  without  thorough  regard 
to  the  new  thing  being  absolutely  better  thau  the  old.  Yet 
there  are  a  few  cases^  l>ut  not  in  the  opiniou  of  the  writer  very 
many,  in  which  the  ordinary  treatment,  supplemented  by  the 
extraordinary,  that  is  to  aay^  the  tise  of  jeciuirity,  fails  within 
any  reasonable  time,  or  perhajja  utterly,  to  cure  the  patient. 
Then  it  will  be  proper  to  resort  to  certain  methods,  tliat  will  now 
be  detailed. 

It  is  not  true,  however,  as  is  sometimes  intimated,  that  the 
treatment  of  a  severe  case  of  traclioma  tt<^c€ssartli/  involves  a 
period  of  time  varying  from  a  few  months  to  yeara.  Neither  is 
it  true  that  there  is  any  considerable  danger,  in  fact  any  danger, 
under  proper  precautions,  of  sloughing  of  the  cornea  from  the 
use  of  jequirity.  So  that  the  practitioner  should  not  start  out 
with  the  idea,  that  the  old  methods  of  treatment  have  y>een,  on 
the  whole,  valueless.  There  is  no  department  of  ophthalmic 
surgery  presenting  a  much  larger  proportion  of  successful 
results,  than  the  treatment  of  trachoma,  judiciously  chosen 
and  thoroughly  carried  out.  It  is  always  to  be  understood,  that 
a  patient  with  trachoma,  is  to  be  informed  at  the  start  that  a 
case  which  has  already  existed  for  yeara»  will  require  months  at 
least  for  a  cure.  It  should  not  be  forgotten  moreover  that  tra- 
chom*%  in  a  large  majority  of  instances,  is  a  disease  that  would 
not  occur,  or  would  be  very  easily  managed,  were  it  promptly 
treated,  if  the  conditions  which  favor  it,  such  as  subacute  con- 
junctivitis, bad  habits  of  life,  general  unsanitary  conditions, 
be  removed.  The  surgical  treatment  of  trachoma,  is  advo- 
cated chiefly  for  the  Jirst  and  second  stages.  The  first  method 
to  be  mentioned,  is  that  employed  for  many  years  by  Galezow 
sky  (Paris),  which  consists  of  removal  of  the  trachomatous 
bodies  by  excision.  The  patient  should  be  put  to  sleep,  the 
lid  everted,  and  the  male  blade  of  Galezowsky*s  double -pointed 
toothed  forceps  carried  into  the  cul*de-sac.  The  fornix  is 
then  thoroughly  exposed  and  fixed  by  closing  the  forceps. 
All  the  folds  of  the  fornix  are  then  cut  out  with  the  scissors. 


oeses  where  the  trachomatous  ixidies  extend  to  the  ocular 
conjunctiva,  the  upper  part  of  the  tarsal  coujunctiva  and  a  part 
of  the  ocular  are  removed.  The  eye  is  theu  washed  with  a 
weak  solution  of  bichloride  of  mercury'  or  the  like^  1:5,000. 
The  eyes  are  then  handaged.  The  bandage  is  removed  in  a  day 
or  two  and  the  eye  treated  with  mild  applications. 

2d.  Partial  removal  of  the  bodies  by  expression.  This  is 
employed  considerably  in  the  Manhattan  Hospital  in  my  clinic, 
by  Dr.  Frank  N.  Lewis,,  and  hy  the  other  burgeons.  It  is  also 
used  in  many  of  the  New  York  institutions,  and  instruments 
have  been  invented  for  its  proper  mfinipulation  by  Noyea, 
Knapp,  and  Grueniug.  Far  this  operation,  the  patient  is  also 
put  under  ether,  the  lids  are  everted,  the  loose  rolls  of  the  con- 
junctiva seized  with  the  forceps,  and  stripped  of  the  contents  by 
a  rather  slow  movement.    This  is  continued  until  all  the  tracho- 
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matous  granules  have  di9api)eared.  The  conjunctiva  is  then 
washefl  with  boric  acid.  The  eyes  are  left  open  afterward.  In 
a  few  days  an  astringent  treatment  is  Ijegun.  The  conjunctiva 
is  very  ranch  congested  for  some  time,  but  this  congestion 
gradually  di.sappears.  and  recovery  witli  little  remaining  tra- 
chomatous tissue  and  Httle  shrinking  occurs.  Some  surgeons 
scarify  the  epithelial  layer  over  the  trachomatous  granules: 
others  rub  in  crystaUised  sulphate  of  copper  after  the  operation. 
This  method  is  aiJplioable  only  to  early  cases  where  the  gran- 
nies have  run  under  and  become  ver}'  hard.  Where  atrophy  of 
the  conjunctiva  has  appeared,  it  is  of  no  use. 

3d.  Electrolysis  has  also  been  iised  for  the  destruction  of 
trachomatous  tissue,  but  this  method  has  failed  to  secure  any 
great  following.  Its  emplo>^nent  necessitates  rather  exjiensive 
apparatus,  which  easily  gets  out  of  order,  but  more  than  all  it 
is  not  an  efficient  metlnMl. 

4th.  In  the  same  category  with  electrolysis,  may  Ijc  put  the 
destruction  of  trachomatous  granules  by  the  use  of  the  galvano- 
cautery.    A  sharp  curette  is  also  used  by  some  surgeons, 
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6th.  The  removal  of  trachomatous  tissue  by  brushing  with  a 
stiff  brush  (grattage).  The  patient  is  put  under  the  influence 
of  an  anaesthetic  and  the  trachomatous  masses  are  brushed  out 
with  a  tooth-brush  having  short  and  stiff  bnstles.  This  opera- 
tion is  extended  by  the  introduction  of  a  so-called  germicide. 
This  method  of  treatment  was  introduced  in  Abadie's  clinic  in 
Paris,  and  has  been  highly  praised  by  Pana.^  and  De  Wecker  in 
Paris,  Weeks, '  Gruening,  Noyes,  Knapp,  and  others  in  New  York. 
In  this  operation,  after  the  lid  is  e%'erted,  the  fornix  fully  ex- 
posed, and  put  on  the  stretch  over  the  blades  of  the  forceps,  the 
conjunctiva  is  scarified  by  making  incisions  close  to  each  other, 
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and  parallel  to  the  margins  of  the  lids.  These  incisions  are  united 
by  transverse  incisions.  The  incisions  are  made  of  a  depth  de* 
pending  on  that  of  the  trachomatous  tissue — they  generally  pass 
almost  through  it.  Any  trachomatous  tissue  that  can  be  easily 
gotten  out  is  pressed  out  by  the  back  of  the  scalpel.  The  ex- 
posed surface  is  then  thoroughly  scrajjed  with  a  tooth-brush, 
dipped  in  a  solution  of  bichloride  of  mercury,  1 :  500.  The  eye 
is  washed  and  bandaged  with  an  antiseptic  dressing.  After 
twenty-four  hours  the  bandage  is  removed,  and  the  conjunctiva 
rubbed  with  absorbent  cotton  which  has  been  dipped  into  a  solu- 
tion of  bichloride  of  mercury,  t :  500.  This  rubbing  is  repeated 
every  day  after  the  operation,  for  two  weeks.  If  the  reaction  is 
very  gi-eat,  the  applications  are  less  frequent.  Considerable 
cedema  of  the  lids  may  follow  this  methixl.  Those  who 
advocate  it,  claim  that  the  reaction  is  generally  slight,  and 

f  For  an  interestiDg  jiapei-  on  thia  subject  see  "Tlie  Surgical  Treatmeut  of 
Granular  Lids.'"  by  Jolm  E.  W^eke.  M,D-.  New  York  Medical  Journal,  October 
21st,  1891. 


that  the  patient  suffers  very  little,  but  the  cases  that  I  hiwe 
seen  do  not  lead  nie  to  commend  this  method.  Some  authors 
think  this  si>-cal]ed  gratt^^ge'*  is  just  as  efficacious,  without 
the  use  of  the  bichloride  of  mercury.  In  a  few  cases  symble- 
pharoD  occurs^  as  a  result  of  the  operation. 

At  my  request,  Dr.  Frank  N,  Lewis  has  givea  me  a  state- 
ment founded  upon  his  large  experience  at  the  Manhattan  Eye 
and  Ear  Hospital  of  his  vi**ws  as  to  the  indications  for  expres- 
sion. Dr.  Lewis  says:  "Tlie  operation  of  expression  or  Vsqueez- 
ing'  is  indicated  in  that  kind  of  granular  lids  known  as  the 
follicular,  where  on  everting  the  lids  the  paljiebral  surface  pre- 
sents the  enlarged  follicles  with  infiltration  and  thickening  of 
the  tissue.  In  some  cases  there  may  be  only  a  few  enlarged 
follicles  and  only  in  or  near  the  cul-de-sac.  In  other  cases  the 
condition  may  be  so  magnified  that  the  gi-anulations  form  a 
large,  irregular  mass,  covering  the  entire  inner  surface  of  the 
lid  and  even  extending  on  to  the  eyel»all.  This  latter  some- 
what resembles  in  appearance  that  condition  of  a  granulating 
wound,  i>opulariy  known  as  proud-flesh.  The  secretion  is  of  a 
watery  character,  and  the  granulations  are  soft  and  contain  a 
gelatinous  substance.  Expression  is  only  to  be  used  in  the 
chronic  and  not  in  the  acute  form  of  granular  lids." 

PTEEYOIUM.  — XEROPTH  ALMI  A. 
{wTcpf}tin',  a  little  wiug.) 
Pierf/fjiitm  coitsittfs  of  h/fpfrtrnpht/  of  the  roitjuncftra  and 
suhixntjtfini/fitl  tts>sm\  whivh  ftrrms  it  f r ft ttujalur -shaped,  ras- 
cular  prominence^  generally  at  the  nasal  side  of  (he  e^e,  over 
the  nitttfttiitu  t if  the  iuivnta!  rectns  itnist^h,  fvifh  its  ttnsc  toirnrd 
the  iiiiwr  cnnthtts^  and  a  ronuded  itpt^.v  at  the  edt/e  if  the  cornea^ 
ettcroachijtff  more  or  less  upon  the  tatter.  It  moy  also  e.vist 
over  the  situation  of  the  exfental  rectus. 

It  is  called  pterygium  tenue  (Latin  for  thin),  or  vrassitm, 
(Latin  for  thick),  according  to  its  density.  It  is  not  a  very  com- 
mon affection  in  cities,  but  it  is  quite  frequently  seen  among 
eailijrs*  those  who  live  in  the  country  in  tropical  climates^  »iu  thi> 
Western  prairit^s.  or  in  the  Southwestern  States  of  our  country. 

The  etiology  of  pterygium  is  not  certain,  but  those  who  have 
operateil  much  upon  this  form  of  growth  must  have  observed 
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that  it  seems  to  originate  in  an  infinmmatory  condition  at  I 
very  juuction  of  the  cornea  with  the  ot^ular  coujimctiva, 
has  led  me  t<i  think  that  its  origin  is  to  be  traced  toaloeaJl 
tlainmatiou,  induced  by  a  cutting  wind,  the  presence  of  in 
leBimnlly  small  forei^i  Ixwlies,  or  siniilar  causes. 

Treatment. — It  is  not  necessary  to  treat  pteiygiuni 
its  growth  is  so  considerable  that  it  encroaches  upon  thew 
and  interferes  with  vision.    It  may  also  imijair  the  mot 
the  eye,  and,  therefore,  need  removal  on  that  acnjuut. 
&CAt  resulting  from  the  removal  of  pterygium,  is  alun*t  a«< 
tiguriug  as  the  growth  itself,  and  for  this  reason  it  is  nol  wo 
while  to  excise  it,  unless  as  atwve  stated.    It  Is  also  to  be 
marked  that  it  is  very  apt  to  return  in  persons  living  under  1 

circumstanres  tl 
have  Ijeen  above  i 
dicated.     Fttr  \\ 
reason  the  of*rafi 
should  not  be 
formed  unles?  it  | 
duce   the  influfl 
up<iu    the  sigbt] 
motility  of  the 
which  has  l)eeii- 
tinned  above, 
it  is  decided  10  i 
move    a  pteryi 
the  method  wbio 
advise  is  by  excis 

The  growth  is  lifted  up  with  the  forceps,  and  thoroug 
snijjped  away  from  the  conjunctiva  and  cornea  by  a  pair  of  i 
cate  scissors  or  with  a  Beer'??  knife.  Having  been  tU(»roiip 
dissected  off,  its  ajx'x  is  removed  with  the  scissors  or  knife, 
surface,  with  its  grooves,  gently  scraped,  and  the  wound  ue 
with  two  or  three  sutures. 

Pterygium  may  also  l>e  removed  by  the  method  called  tr 
llin^.    In  this  method,  it  is  dissected  off  up  to  its  bas*\ 
inserted  into  an  incision  made  in  the  conjuni^tiva  jiaralU 
ll»  kiwer  edge  of  the  cornea.    It  is  retained  there  by  sutwns 
1  may  also  be  removed  by  ligature.    A  thread  is  ] 
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the  growth  at  two  or  more  points,  and  tied  so  as  to 
strangulation.    In  some  instances,  it  may  be  preferable, 
the  growth  has  encroached  upon  the  pupil,  to  make  a  new 
i  by  au  iridectomy,  opposite  the  clear  part  of  the  cornea, 
•the  after-treatment  is  very  simple.    The  patient  should  have 
bandaged  to  go  home,  if  the  weather  be  bad,  but  if  not, 
binary  shade  suf&ces.    The  sutures,  which  should  be  of 
csilk,  made  aseptic  before  the  operation,  may  be  removed 
ftiom  three  to  four  or  more  days,  as  they  seldom  cause  much 
stion.    The  patient  may  use  a  mild  astringent  for  a  few 
I  after  the  sutures  have  been  removed,  or  there  will  be  likely 
I  a  moderate  attack  of  conjunctivitis. 

XEKOPHTHALMIA.  OR  DRYNESS  OF  THE  EYE. 
(-fj/pof,  dry,  and  o^i^n^./iof,  eye.) 

This  disease  when  it  occurs,  which  is,  fortunately,  very 
tly,  usually  results  from  severe  chronic  conjunctivitis, 
pathology  of  the  disease  is  atrophy  and  cicatricial  change 
the  cornea,  conjunctiva,  and  subconjunctival  tissue,  the 
being  of  dirty  greenish  or  grayish  color  and  tendi- 
appearance,  and  dry,  scaly,  and  stiff  from  destruction  of 
eting  apparatus.  It  produces  obliteration  of  the  palpebral 
and  more  or  less  adhesion  of  the  lids  to  the  globe. 
-  Treatment  is  useless,  except  to  mitigate  the  affection.  The 
^^diyness  of  the  conjunctiva  may  be  alleviated  by  a  mild  wash, 
f'VDch  as  milk  or  glycerin. 

SYMBLEPHARON. 
{mn',  together,  P-^^fmv,  eyelid.) 

L       This  disease  is  an  adhesion  between  the  conjunctiva  of  the  lids 
c.-ttd  the  globe,    lit  has  already  been  alluded  to  in  discussing  in- 
?*jnrie8  of  the  conjunctiva.    It  results  from  injuries  causing  exco- 
V  rifttion  and  sloughing,  or  from  long -continued  inflammation. 
Ulbe  adhesion  may  be  complete  or  only  partial,  in  form  of  small 
Btends  or  hridles.    It  is  very  difficult  of  cure, — in  many  oases  a 
ifl  impossible.    The  best  operation,  where  the  case  admits  of 
08^  is  the  use  of  conjunctival  flaps.    Attempts  ha\e  been  made 
•transplant  con janctiva  from  a  rabbit,  but  the  treatment  is  very 
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unsatisfactory  because  it  is  usually  unsuccessful.  The  complete 
trariHplarttatioii,  grafliuf^  of  mucous  membrane,  is  now  often 
subiStituted  for  the  other  operations.  Mucous  membrane  may 
be  taken  frona  the  mouth.  It  should  be  very  much  larger  than 
the  defect  which  is  to  lie  covered,  and  be  without  any  submucous 
tissne.  A  great  number  of  stitches  have  to  be  used  to  get  it 
into  good  position.  It  is  advised,  in  order  to  insure  its  applying 
itself  throughout  the  whole  wound,  to  put  in  one  or  two  loop 
stitches  at  the  fornix,  which  are  bixjught  through  the  substance 
of  the  lid.  and  tied  at  the  outside.  As  in  skin-grafting,  tlie 
graft  should  not  l>e  positively  fixed  until  all  the  bleeding  has 
been  arrested.  It  is^  therefore,  proper  to  begin  with  the  stitches 
that  attach  it  to  the  lid.  The  skin  from  the  lower  Hd  may  be 
used  instead  of  raucous  membrane. 

Snellen  recommends  an  operation  for  bad  cases,  which  con- 
sists in  covering  the  inner  raw  surface  of  the  lid^  after  it  has 
been  detached  from  the  eye,  with  a  tlap  of  skin  taken  from  the 
temple  near  the  outer  angle  of  the  lids*  After  cutting  the 
elongated  flap,  an  opening  is  made  below  its  base  into  the  con- 
junctival sac.  The  skin  is  then  pushed  through  this  opening, 
so  that  its  raw  surface  lies  against  that  of  the  detached  lid.  It 
is  maintained  in  this  position  by  stitches.  Berry  '  speaks  well 
of  this  operation.  Noyes,  in  New  York,  and  others  also  per- 
form it. 

ANCHYLURI.KPHARON. 
{ajKvktjoiz.  stiffening,  and  fJ>-twi/«ji',  litJ,) 

This  is  an  adhesion  between  the  edges  of  the  lids.  It  is  from 
the  same  cause  as  symblepharon,  and  is  sometimes  associated 
with  it.    It  requires  the  same  kind  of  treatment. 


'  "'Diseases  of  the  Eye."  by  George  A.  Berry.    Phila*telf)hia.  lti»3.  p.  6ft5. 
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INJURIES  AND  DISEASES  OF  THE  CORNEA, 

Injuries  to  the  Cornea  from  Foreign  Bodies. — Method  of  Removd-l. — Agnew*p 
Method.— Primary  Treatment  of  Injuries  ami  Wounds  of  the  Cornea. — Burno 
of  the  Cornea.— Scratch  from  the  Finger-Nail. —General  Treatment  of  Kera- 
titis, — Phlyctenular  Kpratitis,  — VfiBcuiar  Kwatitii*  (Pannus)  ► — Suppuratire 
Kerfttilia.  — Inflammatiou  of  llie  Cornea.  — Onyx. —Hypopyon. —Anterior 
Synechia. — Consequences  of  Keratitis —Opac it iee. — Staph^iomata.  —Coni- 
cal Cornea.- Fistula  of  the  Cornea. —Tattooing  of  the  Cornea. — Kerato* 
Globus. — Hydrophtlialmia. — Buphthalmos. 

Injury  of  the  cornea  always  involves  danger  to  the  sight. 
As  we  have  seen,  the  serious  consequences  of  conjunctival  dis- 
ease are.  that  it  may  involve  the  cornea.  In  this  chapter,  pri- 
mary and  independent  diseases  of  this  tunic  will  be  chiefly 
considered.  It  is  hardly  possible  in  actual  practice,  nor  is  it 
desirable,  to  separate  those  arising  in  the  cornea  itself,  and  those 
occurring  secondarily  from  disease  of  the  conjunctiva. 

DtJURIES  OF  THE  CORNEA. 

Foreign  bodies,  such  as  bits  of  steel,  cinders,  gun-capa,  filings, 
beards  of  grain,  gunpowder,  sawdust,  are  some  of  the  foreign 
Imdies  whirh  may  strike  the  cornea,  and  lodge  in  its  tissue, 
witliout  passing  into  the  anteiior  chamber.  If  they  lodge 
superficially,  especially  since  the  discovery  of  the  anfesthetic 
properties  of  cocaine,  they  are  not  dangerous,  and  are  readily 
removed,  and  very  often  with  no  trace  of  their  presence,  and  no 
detriment  to  the  sight.  To  remove  a  foreign  body  from  the 
coniea,  it  should  be  first  anfesthetized.  by  the  instillation  of  a 
few  drops  of  a  four-grain  solution  of  cocaine.  Two  or  three 
instillations  in  as  many  moments  are  sufficient,  if  the  body  is 
not  situated  very  deeply,  A  ^pud  is  the  instrument  to  be  era- 
ployed.    A  good  light  is  essential.    Sometimes  it  will  be  neces- 
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sary  to  concentrate  one  from  a  double -conves  lens  npon  the 
cornea,  oblique  illumination,  but  not  usually.  \ 
anaesthetized  hy  cocaine,  an  assistant  may  be  dispensed  with. 
If  the  foreign  body  be  deeply  situated,  and  frequent  scrapings 
of  the  cftrnea  about  and  under  the  foreign  body,  are  necessary 
to  remove  it,  it  will  be  necessary  to  repeat  the  instillations,  and 
continue  the  scraping  until  the  sutetance  is  entirely  gone.  Then 

a  needle  must  be  substituted  for  the 
spiwl.  If  only  the  epithelium  he  in* 
volved.  considerable  scraping  to  remove 
the  particles  will  be  well  tolerated,  and  the  eye  will  quickly  heal. 
In  finme  CAses.  it  may  he  necessary  to  keep  the  patient  from  his 
usual  occupation,  for  twenty-four  hours  or  more,  after  the  re- 
moval of  &  foreign  body  from  the  cornea,  hut  in  superficially 
attached  particles,  even  this  precaution  wUl  not  he  necessary. 
In  many  machine-shops,  there  are  expert  workmen  who  readily 
remove  these  foreign  bodies  from  the  eyes  of  their  fellow -work- 
men, with  a  knife-blade,  a  probe,  or  other  instruments.  Were 
the)'  to  add  cocaine  to  their  appliances, 
their  skill  would  be  greatly  assisted. 

When  a  foreign  body  is  so  deeply 
situated  in  the  cornea,  that  there  is 
danger  by  manipulation  of  getting  it  into  the  anterior  chamber, 
it  is  necessary  to  proceed  with  much  more  caution.  The  pa- 
tient should  be  placed  upon  a  table,  the  eye  auJesthetized*  and 
with  a  very  irritable  patient  general  anjesthesia  had  better  be 
employe*!.  If  the  operator,  after  a  careful  trial  with  a  needle 
and  spud,  cannot  raise  the  foreign  body  from  its  bed,  a  magnet 
may  be  used.    If  this  fails,  as  it  will  be  apt  to,  on  account  of 

the  embedding  of  the  particle,  it 
'  will  he  well  to  employ  Agnew's 
methcnl  which  will  now  be  describe<l. 
The  eye  is  held  open  by  a  spring 
speculum,  in  the  usual  way,  and  fixed  with  a  fixation  forceps. 
A  Beer's  cataract  knife  is  then  passed  through  the  cornea*,  9o  as 
to  be  l*hind  the  foreign  b«3dy.  The  surgeon  can  then  work  upon 
it  'Wt*;  Tv^T^  r,*-  stvisd  »">r  f'^r^^'^'rv?.  until  it  is  extracted  without 
ii  lig  through  the  cornea  into  the 

aii»*» 
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TREATMENT  OF  INJURIES  OF  THE  CORNEA. 

The  primarj  treatraeut  of  injuries  and  wound  of  the  cornea 
is  to  put  the  eye  at  rest,  and  allay  irritation  by  soothing  applica- 
tions. Atropine  and  coraine  should  be  applied  several  times 
daily,  and  iced  cloths  if  the  reaction  be  severe.  Where  the  epi- 
thelium is  abraded,  a  few  drops  of  olive  oil  are  useful  to  lubri- 
cate the  parts  and  allay  pain.  The  compress  bandage  may  be 
used  to  restrain  motion  of  the  lids  and  to  exclude  light.  It  may 
be  said,  in  a  general  way,  that  an  injury  of  the  cornea,  not  at- 
tended with  great  pain  or  watering  of  the  eye,  where  the  epithe- 
lium is  simply  scraped  off,  is  usually  best  treated  by  the  use  of 
atropine  or  scopolamine,  and  a  bandage.  Beyond  this  the  treat- 
ment must  be  adapted  to  the  special  requirements  of  the  case. 

Foreign  bodies  embedded  deep  in  the  cornea,  have  sometimes 
been  removed  by  a  corneal  trephine  (Agnew). 

BURNS  OF  THE  CORNEA. 

Certain  chemical  agents  or  burns  have  serious  influences 
upon  the  cornea,  and  however  early  they  are  seen  after  the 
occurrence,  are  apt  to  leave  permanent  opacities.  A  scratch 
from  the  finger-nail,  such  as  is  not  infrequently  inflicted  by 
very  young  children  or  infants  upon  the  cornea  of  their  nurses 
or  parents,  is  a  painful  and  serious  injury,  which  may  be  long 
in  healing.  A  flannel  bandage  skilfully  applied  is  often  v6ry 
useful  by  keeping  the  eye  at  rest.  Such  scratches  do  not  often 
leave  a  permanent  opacity,  since  they  usually  involve  only  the 
epithelium.  Wouuds  of  the  cornea  that  penetrate  entirely 
through  its  tissue,  are  dangerous,  because  with  them  occurs  pro- 
\ixytse  of  the  iriy,  which  ma.y  result  in  its  being  fastened  in  the 
wound*  anterior  synechia,  with  all  its  permanent  consequences 

the  eye.  Wheu  the  iris  is  once  adherent,  either  to  the  cornea 
or  to  the  capsule  of  the  lens,  the  capacity  of  the  eye  for  accom- 
modation is  imi>aire<l.  It  must  alwa^^s  work  under  a  disadvan- 
tage, at  occupations  requiring  act'ommodative  power.  Injuries 
deeper  than  the  epithelium  and  Buwman 'a  membrane,  involving 
the  so-called  true  structure"  of  the  cornea,  will  usually  leave 
a  permanent  opacity,  even  when  they  occur  in  very  young  chil- 
dren.   We  often  find  them  very  materially  impairing  the  vision 
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in  young  men  and  joung  women,  who  were  so  young  when  they 
suffered  the  injury  causing  the  ul<vfation,  that  they  do  not  re- 
member  it.  Sometimes  the  opacities  can  only  be  seen,  by  oblique 
illumuiatwn,  Tbere  are  «ilso  faeets  transparent  that  alter  the 
cnrvftture  of  the  cornea,  and  produce  irregular  astigmalism^  but 
the^  facets  impair  vision  almost  as  much  as  opacities. 

KERATITIS 

1.  Diffuse  keratitis,  or  inteistidal  or  pareDcbymatouB  kera- 

2.  Circumscribed  keratitis— ulcers,  abeceaBes. 

3.  Vascular  keratitis, 

4.  Hnllje  of  the  cornea. 

5.  Phlycteuular  keratitis. 
Diffvne  keratitis  preseots  a  great  variety  in  apfwaraoee  and 

origin*  The  clinical  picture  shows  a  general  haziness  of  the 
encm  surface.  This  haixneeB  is  due  to  cell  proliferation  in 
die  deefWf  b^fers  of  tbe  ooneft.  It  nwiiHy  emends  frotn 
^bm  ittargin  to  tise  centre  of  the  cornea,  tar^y  from  the 
cmtiQ  to  the  mar^rtn.  It  varies  m  degree  frata  at^it  hazi- 
meoB  to  a  dense  ofiacity,  tike  that  of  gnxmd  ^iaui.  It  is 
g«oendly  of  a  grayish  color,  and  may  be  thicker  in  some  parts 
than  ^nher^  xad  thus  prodooe  white  or  yellowish  patches. 

tVvHU  the  kies  of  epitikelhini.  the  sorfKie  also  may  loee  its 
poltsh.  and  a  duU,  stipfiied  appMnnc«.  Blood-vcapcla 

s*.>p>elimiii  appear  in  the  max^m  and  ju^  toward  the  centre. 
Tbvx  waa^  im  some  raises  he  so  MBMrms  as  to  prodnce  a  bri^t 
red  fvlnr  Idse  that  from  extrmvasaited  fahnd. 

When  cuMec^ed  with  other  sxmpitjm&.  diffinee  keratitis 
^t9m  nwionlftad  giidatie  «C  aihariied  s^fUfe.  The  other 
i^Mftans  an  mwmt  of  dc««lQfin«at  of  &e  vpfcr  Jaw.  impair- 
mmit  of  hwiin,!!.,  nodes  npon  the  libun,  ^hwdiilii-  sveDingSs  and 
a  pecttliar  noferhin^  of  the  leetiL  It  not  neremny  to  have 
aM  of  theee  vilh  the  doodr  coraeok  to  mark  tiia  duna.^.  Some 
•f  thcaa  «Hcr  he  aheent^  hat  HalvhiMa  s  ufakiad  teeth  ooce 
pwwt.  with  the  kemtiti&  a^d  k«t  he  sHre  that  we  are 
den^KC  with 
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diffuse  opacity,  ov  ground -glass  appearance  of  the  cornea,  is  the 
zone  of  ciliary  rednesy,  watery  eyes,  and  photophobia,  which 
exist  in  greater  or  less  degree,  according  to  the  activity  of  the 
caee.  The  origin  of  such  cases,  as  has  been  said,  is  to  be  found 
in  a  syphilitic  taint  in  one  or  both  parents.  It  is  often  very 
difficult  to  procure  pt>sitive  evidence  upon  this  point,  but  the  ap- 
pearance of  these  symptoms  in  a  pronounced  way  is  sufficient 
proof,  with  no  appearances  in  either  parent  that  positively 
point  to  the  presence  of  syphilis. 

It  is  thought  by  some  that  this  form  of  circumscribed  kera- 
titis (Callan^  New  York)  occurs  even  in  the  course  of  acquired 
syphilis,  as  well  as  in  hereditary.  If  this  be  so,  it  is  at  least  a 
rare  occuiTence.  Acquired  syphilis  rarely  if  ever,  invades  the 
cornea.  This  is  a  remarkable  clinical  fact,  for,  while  we  ha^-e 
a  large  proportion  of  cases  of  iritis,  due  to  acquired  syphilis, 
as  well  as  retinitiSj  choroiditis,  hyalitis,  and  even  scleritis.  we 
may  safely  say,  that  an  adult  subject  suffering  from  pi'inaary 
syphilis  scarcely  ever  presents  the  characteristic  signs  of  diffuse 
keratitis,  which  are  so  marked  as  one  of  the  evidences  of  con- 
genital disease  of  the  same  character. 

Treatnfent. — This  should  be  in  the  first  place  hygienic,  and 
then  anti-sypbilitic,  by  mercurial  inunctions,,  using  the  oleate  of 
mprcury.  and  by  the  iodide  of  potassium  internally.  Great  care 
should  be  taken  in  the  administration  of  the  latter  drug,  that  is, 
not  to  give  over-doses,  and  to  give  it  well  diluted,  so  that  its  use 
may  l>e  maintained  for  a  very  long  time.  The  mercurial  treat- 
ment is^  however,  more  imjxirtant  in  congenital  syphilis  than 
that  by  the  iodide  of  jxitassium,  that  is  to  say.  it  is  nmch  more 
likely  in  ordinary  treatment  that  the  mercurial  be  not  quite  long 
enough,  while  the  imlide  of  ].>otassium  is  pushed  too  far.  Great 
stress  should,  therefore,  be  laid  upon  the  long-coufcinuetl  use  of 
mercurial  inunctions.    They  may  be  continued  for  months. 

Tonics  and  nutrients,  such  as  cod-liver  oil  and  iron,  are  also 
generally  indicattnl.  The  patient  should  l>emuch  in  the  open  air 
if  possible,  and  in  every  way  means  taken  to  maintain  the  best 
possible  general  condition.    An  inflammation  of  the  cornea, 

eaoe  to  the  facial  aigna. — want  of  develnpnient  of  the  upper  jaw,  notched  and 
bndlT  Hhnped  tveth.  which  is  still  well  worthy  t>t  the  attentli^n  of  the  reader.  "A 
ClmiciU  Memoir,"  Churchill.  Loudon, 
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which  is  not  traumatic  in  origin,  always  indicates  that  there  is 
Bomething  wrong  in  the  general  health.  The  method  of  its 
healing,  its  rapidity,  and  so  forth,  will  furnish  an  index  of  the 
nutrition  of  the  patient.  By  this  I  mean  merely  to  say,  that  ker- 
atitis is  a  disease  of  poorly  nourished  people,  and  the  non-healing 
of  a  corneal  wound  indicates  a  somewhat  lowered  state  of  the 
genera!  health.  Locally,  atropine  and  cocaine  are  to  be  used» 
and  when  the  photophobia  and  lachrymation  are  marked,  fomen- 
tations should  be  made  with  hot  water,  by  dipping  absorbent 
cotton  into  boiling  water,  and  applying  it  to  the  eyes,  very  fre- 
quently during  the  day.  The  patient  should  wear  a  veil,  broad- 
brimmed  hat,  or  colored  glasses,  or  similar  protection,  when  in 
the  open  air.  Pains  should  l»e  taken  that  children,  suffering 
from  this  disease,  should  not  bun,-  their  heads  in  the  pillows,  or 
keep  away  from  the  light  constantly*  as  they  are  very  much 
inclined  to  do,  on  account  of  the  i)hi>tophobia.  One  of  the  great 
objecte  of  treatment  in  the  beginning  of  a  case  is  to  alleviate 
this  very  painful  symptom.  ^ 

Proytiosts.—ln  spite  of  the  very  discouraging  appearances 
of  cases  of  diffuse  keratitis  dependent  upon  congenital  syphilis, 
in  their  onset,  and  tlie  fact  that  the  sight  may  be  impaired  at 
an  early  period  so  that  only  quantitative  perception  remains, 
the  prognosis,  in  persons  who  can  be  put  under  proper  hygienic 
conditions^  is  usually  good.  While  a  person  attacked  in  the 
ears  by  the  poison  of  congenital  disease,  rarely  recovers  his  hear- 
ing, on  the  contrary  where  the  eyes  are  inBamed  the  sight  is 
usually  regaineil,  at  least  to  a  very  comfortable  degree,,  in- 
volving the  ability  to  read  and  sew  and  the  like.  Having  once 
made  a  diagnosis,  and  with  the  means  of  securing  proper  care  m 
for  the  jiatient,  we  may  usually  hold  out  the  hope  of  a  clear-  ^ 
ing  up  even  of  very  cloudy  comeie,  and  cons^uent  restoration 
of  sight.  m 

It  is  thought  by  some,  that  the  treatment  by  tonics  and  ^ 
nutrients  is  all  that  is  necessary,  that  the  mervury  and  potash 
may  be  omitted,  but  having  had  excellent  results  in  nearly  all 
my  cases  with  a  strict  and  long-continue<l  anti-s\-philitic  treat- 
ment, T  should  U>  unwilling  to  abandon  it.  There  will,  however, 
he  often  intervals  in  the  management  of  such  cases,  when  the 
use  of  the  specifics  should  be  suspended,  and  only  general  hy- 
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gienic  care  be  prescribed,  I  have  had  under  occasional  observa- 
tion, for  twenty  years,  a  woman,  now  about  forty  years  of  age, 
who  in  spite  of  several  relapses  from  diffuse  keratitis  still  re- 
tains good  sight  and  not  particularly  sensitive  eyes.  During 
all  this  period  she  has  been  aschoobteacher.  On  the  other  hand 
I  have  seen  canes,  happily  exceptional,  where  complete  loss  of 
sight  has  been  the  permanent  result  of  tolerably  thoroughly 
conducted  treatment.  They  are  always  cases  in  which  the  gen- 
eral nutrition  was  hopelessly  impaired.  I  believe  with  Jonathan 
Hutchinson,  that  mercury  is  an  antidote  to  eyphihs,  quite  as 
much  as  quinine  is  one  for  malarial  poisoning. 

Diffuse  keratitis  of  a  local  origin,  should  be  treated  in  the 
same  manner  as  that  dependent  upon  congenital  syphilis,  ex- 
cept that  the  specifics  may  be  omitted.  The  bichloride  of  mer- 
cury will,  however,  be  found  to  be  a  good  tonic  in  many  cases 
of  keratitis. 

SUPPURATIVE  KERATITIS. 

In  this  form,  inflammatory  infiltration  becomes  changed  into 
pus,  which  api>earg  as  a  yellow  opacity  in  the  corneal  tissue. 
The  suppuration  may  be  liniitf^d>  or  the  entire  cornea  may  be 
changed  into  a  yellow,  necrosed  mass.  If  a  suppuration  is  en- 
closed by  corneal  tissue, 
it  forme  an  abscess,  if 
superfieial,  an  ulcer. 
Sometimes  the  pus 
einks  down  l)etwGen  the 
layers  to  the  lower  mar- 
gin of  the  cornea,  pre- 

, ,  Fi«.  188.— Htpoptob  asp  Oimt.  {Stthj.wao.') 

sentmg  the  appearance 

called  onyx  ("I't/-:,  nail)  or  unguis  (Latin  for  nail),  from  resem- 
blance to  the  hmuta  of  the  finger-nail.  If  pus  breaks  through 
into  the  anterior  chaml)er.  it  forms  hypopyon.  By  oblique  illu- 
mination, and  looking  at  the  cornea  in  proiile,  it  is  generally 
easy  to  distinguish  between  onyx  and  hypopj'on.  Sometimes 
they  coexist,  as  shown  in  the  cut  alxjve.  The  suppurative  pro- 
cess may  be  attended  with  vaswularity  and  very  active  symptoms, 
or  there  may  be  no  vesaelj^  and  little  or  no  irritation.  The  latter 
form  is  si>ecially  dangerous  from  rapid  death  and  sloughing  of 
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the  tissue.  Abscesses  may  be  absorbed  or  burst  ojjen^  or  pus 
may  undergo  fatty  or  chalky  degeneration,  leaving  a  dense 
opacity.    When  the  abscess  opens  an  nicer  results.    Ulcers  also 

occur  superficially,  without  precedent 
abscess.  They  are  of  variable  size,  shape, 
and  depth,  and  dangerous  according  to 
tlieir  situation  and  course.  A  very  dan- 
gerous fonn  is  the  crescentic  marginal 
ulcer,  which  shows  a  tendency  to  encircle 
the  cornea  and  cut  off  the  nutrition  of  the  central  parts.  In 
small  ulcei*s  extending  to  Deacemet's  membrane,  the  latter  may 
biilge  forward  through  the  ulcer  like  a  vesicle,  forming  kera- 
tocele,  or  hernia  of  the  cornea.  Perforation  generally  tViUows. 
Larger  ulcers  frequently  lead  to  staphyloma.  If  an  ulcer  goea 
on  to  iwrf oration,  there  is  a  sudden 
escape  of  the  atiueoua  huraor^  which 
is  apt  to  carry  the  iris  forward  into 
the  wound,  where  it  may  become 
firmly  adherent  during  the  healing 
of  the  ulcer,  forming  what  is  called 
anterior  synechia  {f^'^j  together,  and  ^x*",  to  hold), 
foration  is  large  the  iris  may  protrude  thn^ugh  it,  and  become 
adherent  around  its  edges,  leaving  staphyloma.  Sometimes  after 
the  healing  of  the  ulcer,  reaccumulation  of  the  aqueous  humor 
and  action  of  the  pupillary  muscles  are  sufficient  to  tear  loose 

the  adhosions  of  the  iris,  and  allow 
it  to  fall  back  into  its  proper  place. 
The  lens  may  also  be  carried  for- 
ward with  the  iris  against  the 
perforation,  and  when  it  returns 
to  its  position,  it  is  apt  to  carry 
with  it  some  inflammatory  de- 
posit on  its  anterior  capsule,  forming  anterior  capsular  cataract. 
The  adhesion  of  the  iris  and  lens  to  the  posterior  surface  of  the 
cornea,  may  l>e  so  extensive  and  finn  that  an  anterior  chamber 
is  never  re-establisheii.  When  sloughing  of  the  cornea  is  very 
extensive  or  total,  escape  of  the  lens  and  vitreous,  and  atrophy 
of  globe  may  result,  fimall  ulcers  may  l>e  filled  up  by  transpa- 
rent  tissue  and  heal,  without  leaving  a  trace.   Slight  superficial 
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cloudme&s  may  remain,  which  gradually  clears  up,  or  a  perma- 
nent white,  tetulinous  cicatrix  may  be  left.  During  the  healing 
process  vessels  apjiear  running  over  the  cornea  to  the  ulcer. 

Causes. — Suppurative  inflammation  may  result  from  the 
same  causes  as  other  forms.  It  is  a  dreaded  result  of  operations 
involving  corneal  incision,  especially  in  the  old  and  feeble  (see 
cataract).  Bruised  and  lacerated  wounds  are  apt  to  cause  it. 
It  ie  also  one  of  the  dangers  of  purulent  conjunctivitis.  It 
occurs  iu  paralysis  of  the  fifth  pair,  as  neuro  paralytic  ophthal- 
mia. 8uch  a  paralysis  renders  the  cornea  anaesthetic*  hence 
insensible  to  the  action  of  external  irritants,  and  seems  also  to 
exercise  a  had  influence  ujwn  its  nutrition. 

Treatment.' — This  includes  ordinary  remedies  for  keratitis. 
Special  cases  call  for  special  means.  It  is  not  customary  to 
evacuate  pus  except  in  hypopyon,  and  not  always  here.  Even 
a  large  hypopyon  is  often  re-absorbed.  It  is  often  essential  to 
keep  the  intra-ocular  pressure  reduced.  This  is  done  by  the 
operations  of  paracentesis  or  iridectomy.  Paracentesis  may  be 
repeated  frequently.  When  great  pain  occurs  in  conjunction 
with  suppurative  keratitis,  even  without  very  marked  increase 
of  tension,  it  is  important  to  perform  a  paracentesis,  but  if  the 
suppuration  goes  on  without  pain,  and  without  increased  tension, 
it  ifl  often  advisable  to  avoid  opening  the  cornea,  Cauteriza- 
tions  with  pure  carbolic  acid,  or  the  actual  cautery,  are  sometimes 
efficient. 

PHLYCTENULAR  KERATITIS. 

The  description  of  this  disease,  has  already  been  given  in  the 
chapter  uptm.  phlyctenular  conjunctivitis.  It  only  difl'ers  from 
that  affection,  by  the  appearance  of  a  pustule  or  phlyctenule  upon 
the  cornea.  Of  course,  at  the  same  time  there  may  be  phlycte- 
nules upon  the  conjunctiva.  Fortunately  the  nodules  occur 
chiefly  at  the  mnrgin  of  the  cornea.  They  appear  as  indamma- 
tory  nodules,  singly  or  in  groups.  They  may  be  surmounted  by 
vesicles,  which  burst  and  leave  small  ulcers,  or  ulcers  may 
result  from  loee  of  tiesue  in  the  nodule  without  the  interme<liate 
formation  of  a  vesicle.  When  the  eruption  is  limited,  the  at- 
tendant congestion  is  partial,  a  triangular  network  of  vessels 
ie  seen  running  toward  the  phlyctenule,  its  base  toward  the 
retro-tarsal  fold  and  its  aiiex  at  the  phlyctenule^  if  this  is  at  the 
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edge  of  the  cornea.  If  the  phlyctenule  lie  some  distance  from 
the  ed^e  of  the  cornea,  the  apex  of  the  triangle  appears  cut  off 
at  the  latter — a  apace  of  clear  tissue  intervening  between  it  and 
the  phlyctenule.  If  the  disease  is  severe,  vascular  keratitis 
may  3ux>erveiie,  the  vessels  extending  upon  the  cornea  quite  up 
to  the  phlyctenule.  The  pain  and  photophobia  are  generally' 
mai'kedj  the  latter  symptom  sometimes  being  out  of  all  propor- 
tion to  the  amount  of  inflammation.  ^ 
The  secretions  from  the  eye,  are  very  irritating  to  the  skin 
upon  which  they  flow.  They  soon  act  upon  the  epidermis  and 
cause  superficial  ulcerations;  nasal  catarrh  is  always  an  accom- 
painment  of  the  typical  forms  of  the  disease.  In  fact,  phlycten- 
ular keratitis,  is  but  the  same  form  of  conjunctivitis  extending 
upon  the  cornea.  It  is  [Missible  that  some,  if  not  many,  cases 
originate  in  the  nasal  mucous  membrane,  and  that  the  rubbing 
of  the  hy]>er?emic  conjunctiva  with  the  secretion  from  the  nos- 
trils, is  the  first  cause  of  the  phlyctenule.  There  are  phlyctenular 
inflammations*  however,  without  nasal  catarrh.  The  disease 
may  arise  from  direct  irritation  of  the  ciliary  nerves,  or  be  ex- 
tended to  them  from  the  fifth  pair.  It  is  unnecessary  to  go  again 
into  the  subject  of  the  treatment  of  phlyctenular  disease.  The 
reader  will  find  that  fully  considered  under  the  head  of  phlycten- 
ular conjunctivitis.  The  only  deviation  from  the  treatment  in 
the  former  case  is,  that  atropia  is  more  urgently  indicated  in 
keratitis  than  in  conjunctivitis.  It  has  been  objected  to  the  use 
of  atropia  in  mild  forms  of  keratitis,  that  it  dilates  the  pupiL  and 
exposes  the  eye  unnecessarily  to  light,  but  I  think  this  is  a  purely 
theoretical  objection.  As  a  matter  of  fact,  the  eye  is  always 
shaded  from  very  strong  light*  and  the  benefit  from  the  release 
of  the  action  i^f  the  ciliary  muscle  is  very  considerable.  Super- 
ficial ulcers  may  be  ^sometimes  treated  by  scraping  them. 


TTiis  disease  is  ckftracteHzed  by  superficial  infiltration^  and 
grayish  chudine'SS  of  the  cornea,  with  aneticork  or  a  solid  mass 
of  vessels  traversing  the  affected  region.  ^ 

The  epithelium  may  be  removed  in  the  course  of  the  dxseas^ 
and  cause  superficial  ulceration  and  great  pain.  The  pain  is 
due  to  exposure  of  the  nerves.  J| 
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This  disease  is  the  pannus  of  older  writers.  It  is  usually  a 
consequence  of  trachoma,  but  it  may  occur  spontaneously*  or  in 
conjunction  with  diffuse  and  phlyctenular  keratitis.  The  cov- 
ering of  the  cornea  by  blood-vessels  is  a  reparative  process,  or 
rather  a  protective  one  to  guard  the  cornea  from  ulceration  in 
the  courHe  of  granular  conjunctivitis.  In  such  cases  attention 
to  the  primary  disea^^e  soon  causes  the  vessels  to  shrivel  and 
disappear.  But  as  an  independent  aifection  as  it  sometimes  is, 
or  ooctirring  ir  the  course  of  diffuse  keratitis,  it  is  much  more 
obstinate  to  treatment, 

Panntts  (panwws,  a  cloth)  is,  strictly  speaking,  a  non  inflam- 
matory,  superficial,  vascular  opacity  of  the  cornea— a  neoplastic 
formation  left  hy  preceding  inflammation.  The  term,  however, 
is  also  applied  to  acute  and  chronic  vascular  keratitis*,  when 
formation  of  new  tissue  is  still  in  progress.  The  disease  may 
involve  a  part  or  all  of  the  cornea.  The  mild  form  ia  called 
pajiiius  tenuis^  the  severe  one  paumis  crctstsus.  In  extreme  de- 
grees, the  cornea  may  have  a  red,  fleshy  appearance.  The  dis- 
ease may  continue  for  months  or  years  without  marked  change. 
A  complete  cure  may  occur,  but  it  is  rare.  A&  a  rule,  opacities 
are  left,  and  Bometimes  the  cornea  is  completely  covered  by 
a  thick,  dry,  tendinous-looking  membrane.  It  may  become 
thinned  and  bulged  forward.  The  most  frequent  cause  of 
pannuB  is  trachoma,  and  the  corneal  surface  may  then  present 
granulations  like  those  ou  lids.  It  may  be  traumatic  from 
long-continued  irritation,  such  as  that  from  foreign  bodies,  in- 
verted cilia,  exposure  to  the  atmosphere*  and  so  forth.  The 
treatment  aims,  after  removing  the  cause,  to  hasten  resolution 
of  the  opacity.  For  this,  irritant  powders  and  ointments  are 
used  if  no  intlammation  exists.  Sometimes  remedies  lose  their 
effect  and  must  be  changed  or  intennitted. 

Treatment. — The  local  treatment  of  all  forms  of  keratitis 
involves  the  use  of  hot  fomentations,  atropia,  and  cocaine  ac- 
cording to  circumstances.  What  has  been  said  on  this  subject 
as  applicable  to  other  forms  applies  here  as  well. 

C0N9EQUEKCES  OF  KERATITIS. 

Opacities  of  the  cornea,  corneal  leucoma  (-iifj^'ftj  white), 
staphylomata,  conical  cornea,  fistula  of  cornea, 
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DISEASES  OF  TBE  ANTEHIOR  CHAMBER. 

The  affectiona  of  the  anterior  chamber,  like  those  of  the 
vitreous  humor,  are  hardly  to  be  considered  as  independent 
affections.  Yet  they  deserve  an  eapecial  consideration  by  them- 
&elves.  Pus  in  the  anterior  chamber  (hypopyon)  is  a  not 
infrequent  and  serious  occurrence  in  certain  cases  of  keratitis, 
and  also  in  iritis.  Sometimes  it  is  seen  only  as  a  fine  grayish- 
white  line,  when  the  patient  is  lying  down,  so  tliat  the  pus 
falls  to  the  lower  part  of  the  chamber,  but  usually  it  is 
a  well-marked  quantity  of  pus  in  the  chamber.  It  may 
be  absorbed  if  the  quantity  be  nut  large,  and  the  disease  of 
the  cornea  or  iris  upon  which  it  depends  come  under  control. 
If  the  quantity,  however,  ho  large,  and  the  corneal  inflamma- 
tion or  that  of  the  iris,  be  not  abating,  a  paracentesis  of  the  cor- 
nea is  a  valuable  resource,  not  only  as  a  means  of  evacuating  the 
chamber  of  much  of  the  lymph  and  pus,  but  also  of  improv- 
ing the  nutrition  of  the  eyeball^  as  a  paracentesis  often  will. 
Besides  it  is  a  means  of  getting  a  more  thorough  action  of 
atropia,  when  the  cornea  does  not  readily  take  up  the  drug, 
that  is  applicable  in  certain  cases  of  keratitis  and  iritis,  when 
no  hypopyon  is  present. 

HYPjt;MtA  IS  THE  Anterior  Chamber. — As  a  result  of  in- 
jury of  the  eyeball  and  hemorrhage  from  the  anterior  ciliary 
vessels,  blood  may  escape  into  the  anterior  chamber.  If  the 
other  injuries  are  not  serious^  the  blood  may  be  absortel  and 
the  eye  be  restored.  Where,  however,  hemoiThages  ot-cur  from 
the  iris,  which  has  become  degenerated  from  long-standing  dis- 
ease, one  hemorrhage  follows  another,  the  vitreous  humor  be- 
comes full,  the  eyeball  tense,  frightful  pain  ensues,  and  the  eye 
must  be  enucleated  to  give  relief  to  the  patient. 

HEMoRRHAaE  INTO  THE  ANTERIOR  CHAMBER,  may  occur  in 
the  course  of  operations  for  chronic  glaucoma.  Sometimes  the 
blood  comes  from  the  conjunctiva,  when  it  is  readily  absorbed. 
The  operator  need  not  be  too  punctilious  about  securing  its  re- 
moval. If  from  the  iris  after  it  has  been  cut,  the  prognosis  is 
of  course  not  entirely  good,  although  this  bhxxl  also  may  be 
absorbed.  When  the  bleeding  is  from  the  ciliary  vessels,  the 
prognosis  is  naturally  bad  for  the  safety  of  the  eye.  Once 
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baviii^  ocourred,  it  continues  to  occur  and  ^qhUt  destroys  the 
by  pO!>cfswrv>  upoQ  the  choroid,  r^titm.  and  nerve. 


CtCAXHlOAL  ^APHYLOHATA. 

Tlub  ii  fMMmlly  the  T«$ult  of  okmUrre  knatitis.  The  floor 
«f  owMttl  «k«r^  fe$  T«ry  vpt  to  rield  and  bulge  forward  from 
ItttoMinUar  praweu  Dvirin^  the  bealniK  praoesBy  the  bol^g 
fttH  »  wTvnd  ov«r  with  cicatmal  tiasae,  and  a  Um^  white 
Ipttnem.  w  ^A^p^Ihm,  WH.  To  this  the  iris  mar  be  par- 
tially «ihm«t  poaHfettey.    Ot^  if  perfaation  occur,  the  iris 


.  CONICAL  CORNEA.  301 

F^^^Vetrfmettf. — In  partial  staphyloma,  treatment  aims  to  pre- 
further  progress,  to  reduce  the  protrusion  already  existing, 
to  improve  the  vision.  Repeated  paracentesis  with  methodi- 
^seof  a  pressure  bandage,  or  iridectomy  followed  by  pressure, 
succeed.  In  very  extensive  or  total  staphyloma,  splitting  or 
S^^ion  may  be  performed,  the  lens  being  also  removed.  Splitting 
^one  by  passing  the  knife  through  the  long  diameter  of  the 
and  allowing  the  edges  to  fall  together  and  unite  with  a 
to  producing  a  flatter  cicatrix.  Quite  a  piece  of  the  edges 
the  wounds  should  be  cut  off.  Excision  is  performed  by  cut- 
g^^g  the  tumor  off  at  its  base,  and  allowing  the  edges  of  the 
^  •'oond  to  collapse  and  cicatrize.  Critchett's  operation  (Crit- 
.^fcett,  London,  Nineteenth  Century)  consists  in  passing  several 
^^Vtrved  needles  armed  with  silk  through  the  base  of  the  tumor 
'  .'^Ad  cutting  the  latter  off  just  in  front  of  them.  The  needles 
^  ^re  then  drawn  through,  and  sutures  tied  so  as  to  unite  the 
II^Mges  of  the  wound  and  form  a  flat  stump  for  an  artificial  eye. 
BPbs  operation,  if  the  needles  go  through  the  ciliary  region,  is 
'  ^ftuigerous  from  risk  of  sympathetic  ophthalmia.  Enucleation 
^  often  preferable. 

CONICAL  CORNEA. 

Kerato-conus  is  a  cone-shaped  staphylomatous  protrusion 
of  the  cornea,  whose  cause  is  not  well  understood.  The  cornea 
b  thinned  and  less  resistant,  but  the  intra-ocular  pressure  is 
generally  not  increased,  and  is  sometimes  below  normal.  The 
aflFection  comes  on,  as  a  rule,  very  slowly,  and  without  pain  or 
ixritation,  but  with  asthenopia.  It  occurs  only  in  persons  of 
delicate  constitution.  The  cornea  may  become  so  thin  as  to 
ittove  under  the  examination  with  the  ophthalmometer.  In  such 
a  case,  that  has  been  under  my  observation  and  that  of  Dr.  J. 
B.  Emerson  for  twelve  years,  the  corneal  astigmatism  has  de- 
veloped as  follows:  In  1879,  the  vision  was  made  with  a 
positive  glass  of  forty-eight  inches  focal  distance.  Four  years 
alter,  a  cylindric  glass  of  -f  ^  was  required,  and  ten  years 
After  the  first  examination,  a  cylindric  glass  of  seven  diopters 
On  one  side,  and  of  four  on  the  other. 

If  conical  cornea  increases  greatly,  the  apex  becomes  ex- 
tremely thin,  and  is  apt  to  become  very  much  clouded,  but  it 
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never  buratSj  except  from  violence.  The  first  thing  noticed  by 
the  patient,  is  impairment  of  the  vision,  as  the  eye  becomes 
myopic  from  the  lengthening  of  the  axis,  and  astigmatic, 
from  irregular  curvature  of  the  cornea.  In  high  degrees  irreg- 
ular astigmatism  causes  great  distortion  and  reduplication  of 
images.  Slight  grades  are  often  overlooked ;  but  high  degrees 
may  be  easily  seen,  especially  in  profile.  If  the  eye  is  illumi- 
nated by  the  ophthalmoscope,  a  central  red  reflex  ia  seen  sur- 
rounded by  a  dark  ring,  outside  of  which  is  a  second,  bright- 
red  ring.  By  throwing  the  light  from  different  angles,  the  side 
of  the  cone  opposite  the  light  is  seen  in  shadow.  If  the  fundus 
is  examined,  everything  is  seen  distorted.  The  ophthalmo- 
meter ia  the  best  means  of  confirming  the  diagnosis  of  low 
degrees  of  conical  cornea. 

Treatment. — The  treatment  is  unsatisfactory.  There  is  little 
improvement  of  vision  from  glasses.  The  stenopa?ic  slit  is  oc- 
casionally of  use.  All  straining  of  the  eyes  must  be  avoided. 
Operative  treatment  comprises  iridectomy,  iridodesis,  trephining, 
and  Graefe's  operation,  which  consists  in  removing  a  suiierfictal 
flap  from  the  apex  of  the  cone  and  cauterizing  the  part  a  few 
times  with  nitrate  of  silver,  so  as  to  produce  a  shrinking  cica- 
trix and  so  flatten  the  protrusion. 

KEEATO-GU)BUS,— HYDROPHTHALMIA— BUPHTttALMOS. 

(^at>f,  BD  OX,  and  oqeda'Afia^.,  eje. ) 

This  is  a  uniform  spherical  bulging  of  the  entire  cornea,  and 
neighboring  part  of  the  sclerotic.    It  is  generally  associated 
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with  increased  size  of  the  anterior  chamber  and  a  tremulous  iris 
and  lens.  The  condition  is  usually  congenital.  It  mar  ap- 
pear after  inflammation.  The  cornea  may  remain  transparent 
or  become-  cloudy,  especially  at  the  margin.    It  causes  great 
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impairmeDt  of  the  vision,  changes  in  deeper  tissues,  and  often 
ultimate  blindness.  Treatment  is  of  little  use.  Iridectomy 
may  be  of  service  in  a  few  cases. 

The  cut  on  the  preceding  page,  from  Stellwag's  treatise,  gives 
a  graphic  and  correct  idea  of  total  staphyloma  (Fig.  142),  with 
complete  destruction  of  the  corneal  tissue,  and  general  staphylo- 
ma, with  iritis,  and  closure  of  the  pupil. 

FISTULA  OF  THE  CORNEA. 

This  may  result  from  a  wound  or  small  perforating  ulcer, 
and  is  very  difficult  of  cure.  The  aqueous  humor  continually 
drains  away,  and  the  eye  is  kept  irritated.  Treatment  comprises 
atropine,  touching  the  fistula  with  nitrate  of  silver,  bruising 
its  edges  with  fine  forceps  to  excite 
healing,  compress  bandage,  iridec- 
tomy, and  so  forth.  When  there  is 
so  much  disease  as  to  excite  sym- 
pathetic irritation  of  the  fellow- 
eye,  a  sightless  and  staphylomatous 
one  should  be  removed  without  hes-      fio.  i48.-FnrrrLA  or  th«  com*.. 

(Stxu.wao.> 

itation  or  delay.  An  unsightly  sta- 
phylomatous eye  may  also  be  removed  for  cosmetic  recisons  alone. 
Such  an  operation  is  entirely  justifiable.  For  in  spite  of  good 
care,  such  eyes  are  apt  to  be  ultimately  lost.  Since  they  bear 
exposure  to  air  or  light  very  badly,  a  destructive  inflammation 
may  occur  at  any  time.  The  nature  of  the  condition,  an  an- 
terior synechia  always  existing,  explains  this. 

The  destructive  keratitis  figured  in  the  cut,  exhibits  the 
origin  of  fistula  of  the  cornea. 


CHAPTEE  XVIL 


DISEASES    AND    INJURIES    OF    THE  SCLERA  ASJ) 

THE  IRIS. 

Wouada  of  thsf  Sclera.— Episcleritis. — Scleral  Stapbylotna  — Wounds  of  the  trU. 
— IritiA— Pro^osis. — Varieties. — TrestmeDt. — Cysta  aod  Tutoots  of  the  Iris. 

The  injuries  of  the  sclera  are  dangerous  if  perforating,  and 
especially  dangerous,  in  proportion  to  their  nearness  to  the  ciliary 
region.  If  perforating,  they  involve  damage  to  the  choroid, 
retina,  and  vitreous  humor,  and  are  more  or  less  harmful  to 
vision,  but  they  do  not  necessarily^  although  they  may  possibly, 
produce  sympathetic  ophthalmia.  But  an  injury  of  the  sclera 
close  to  the  ciliary  body,  or  running  into  it,  is  of  necessity  al- 
ways  a  menace  not  only  to  that  eye,  but  also  to  the  safety  of 
the  felJow-eye.  Clean-cut  wounds  of  the  sclera  should  be  united 
by  sutures  (Pomeroy),  foreign  bodies  are  to  be  removed,  and 
the  patient  warned  that  the  removal  of  the  foreign  body,  if  it 
have  passed  through  the  sclera  intn  the  choroid,  or  retina*  or 
into  the  vitreous,  does  not  preclude  the  occurrence  of  sympa- 
thetic irido-choroiditis,  no  matter  how  quickly  the  body  may  be 
removed,,  nor  with  whatever  skill,  or  even  if  with  little  damage 
to  the  integrity  of  the  tissue. 

EPISCLERITIS— CHOROIDITIS  PARTIALIS  (Sicbel). 

This  disease  is  characterized  by  a  dusky  red  swelling  on 
the  sclera^  near  the  edge  of  the  cornea,  oftenest  on  the  temporal 
side. 

Episcleritis  may  simulate  a  phlyctenule,  but  close  observa^ 
tion  will  at  once  show  that  it  is  a  deej)er  and  more  diffuse  red- 
ness than  that  characterizing  the  latter-named  condition.  This 
swelling  never  shows  any  tendency  to  ulcerate  or  s^lppu^ate.  In 
most  cases  there  is  ciliarj^  irritation  and  redness.  In  cases  of 
any  long  continuance,  a  diffuse  circumscribed  opacity  of  the 
cornea  occurs,  as  well  as  inflammation  of  the  iris  and  choroid. 
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It  is  very  doubtful  if  the  name  ejjiscleritis,  npon  the  sclera^  is 
usually  comprehensive  enough,  for  the  disease  is  by  no  meaus  a 
superticial  one.  It  is  generally  an  obstinate  affection.  It  re* 
sists  sometimes  treatment  for  months,  but  again  it  yields 
quickly.  It  is  connected  with  syphilis  in  a  certain  proportion 
of  cases,  but  not  a  large  one.  I  have  seen  many  cases  in  rather 
delicate  young  women  of  good  chamcter,  who  gave  no  evidence 
of  any  kind  of  acquired  or  constitutional  sypliiJis,  It  occurs 
also  in  the  rheumatic  diathesis.  If  it  do  not  involve  the  cornea, 
iris,  or  choroid,  it  may  be  entirely  recovered  from  without  dam- 
age to  the  eye. 

Treatment. — Locally:  Calomel  insufflations  are  usually  of 
service,  together  with  the  dropping  in  of  atropia  solutions. 
Coustitutioually :  Iodide  of  potassium  is  a  valuable  remedy* 

often  efficacious.  But 
the  iodide  often  fails 
to  be  of  service,  when 
pilocarpine  injections 
should  be  tried.  The 
Latter  should  l^e  given 
early  in  the  evening, 
the  patient  being  in 
bed ;  the  dose  to  begin 
with  is  five  minims  of 
a  two-per  cent  solu- 
tion, which  should  be 
increased  until  free 
j>erspiration  is  induced,  after  each  injection.  This  treatment 
may  be  safely  maintained  for  fourteen  to  twenty  days,  if  it  do 
nut  interfere  with  the  general  health  of  the  patient.  Then  after 
an  interim  of  a  week  or  more,  if  the  disease  has  not  fully  yielded 
to  the  treatment,  it  should  be  rei)eatetl. 

Besides  the  use  of  pilocarpine  and  iodide  of  potassium  inter- 
nally, Ijoth  of  which  in  some  ciiaes  act  very  beneficially,  I  have 
found  small  doses  of  calomel,  one4enth  of  a  grain,  given  four 
times  a  day,  exceedingly  valuable  in  certain  cases  that  have 
resisted  the  medication  which  T  usually  adopt  in  the  beginning, 
that  is  to  say,  the  internal  use  of  the  agents  first  named.  One 

patient,  whom  I  haiVe  lately  treated,  who  had  syphilis,  bore  the 
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calrmiel  for  a  numl>er  of  weeks,  and  never  showed  any  signs  of 
mercurial  iwisoniiig^  while  the  eye  gradually  cleared  up. 

What  Arlt  calls  staphyloma  of  the  ciliary  body,'  is  a  charac- 
teristic result  of  episcleritis.  It  is  a  protrusion  in  the  anterior 
zone,  corresjJODding  to  the  situation  of  the  ciliary  hixly.  The 
sclera  has  gradually  hecome  gray  in  color,  and  at  the  same  time 
it  protrudes,  which  causes  a  pushing  forward  ijf  the  hase  of  the 
coiTiea.  The  staphylomatous  swelling,  which  is  quite  abrupt  at 
the  corneal  margin,  is  gradually  flattened  out  toward  the  ora 

STAPHYLOMA  OF  THE  SCLERA. 

This  condition  is  most  serioiis,  for  it  involves  the  integrity 
of  the  eye.  It  is  a  result  of  disease  which  softens  the  tissues. 
The  disease  may  begin  in  any  part  of  the  eye.  It  occurs  as  a 
residt  of  keratitis  following  purulent  conjunctivitis,  or  from 
long-continued  trido-clKiroiditia.  It  may  be  anterior,  involving 
the  front  of  the  eye  from  the  cornea  to  the  equator,  or  posterior, 
from  the  equator  to  the  optic  nerve.  A  scleral  staphyloma  may 
also  involve  the  whole  eyeball.  It  is  not  usually  a  disease  to  be 
interfere<l  with  by  operation.  In  luany  cases  of  total  staphyloma, 
the  globe  is  so  large  that  the  lids  cannot  be  closed  over  them, 
and  causes  very  great  deformity,  as  well  as  inconvenience  to  the 
patient.  When  there  is  an  increase  of  tension,  there  may  be 
danger  of  sympathetic  trouble,  when  the  eyeball  should  be  re- 
moved by  enucleation.  Although  this  has  been  an  acceptetl 
opinion,  I  am  doubtful  if  sympathetic  inflammation  ever  arises 
from  a  staphyloma  of  the  sclera,  not  produced  by  ciliary  injury. 

INJtmiES  OF  THE  IRIS, 

Wounds  of  the  iris  may  heal  readily,  and  if  they  do  not  in- 
volve the  ciliary  region,  they  ai'e  not  necessarily  productive  of 
severe  inflammation,  nor  of  sympathetic  irido-choroiditis.  Blows 
may  rupture  the  iris  at  its  circumference  and  cause  separation 
of  it,  I'riflo-dinfi/sis,  or  it  may  be  prolaptfe<l  by  a  wound  and 
emerf^e  from  the  eye.  Wounds  of  the  iris,  during  cataract  op- 
erations, are  fully  treated  of  in  the  appropriate  chapter.  It  is 
usually  better  to  cut  off  the  prolapsed  iris  resulting  from  an 
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injury,  if  the  case  l>e  seen  in  a  few  hours, — yet  it  may  be  stime- 
times  replaced  and  sulphate  of  eserine,  gr,  i  to  the  employed 
to  keep  it  in  position.  Eserine  is  a  drug  that  easily  sets  up 
iritic  inflaniTtiation;  it  is,  therefore,  to  be  used  with  caution; 
its  effects  should  be  watched  after  each  application.  After  the 
prolapsed  iris  is  cut  off^  atropine  should  be  used,  gr.  ij.  to  the 
si.,  and  a  flannel  bandage  applied.  It  is  sometimes  proper  to 
treat  a  prfilapsed  iris  by  punctures  with  a  needle,  in  order  to 
induce  sufficient  flattening  to  cause  it  to  cease  to  be  a  source  of 
irritation. 

IRITIS— INFLAMMATION  OF  THE  UVEAL  TRACT. 

This  is  one  of  the  frequently  occurring  diseases  of  the  eye. 
It  is  one  that  is  easily  overlooked  in  its  early  stages  by  practi- 
tioners who  do  not  see  much  of  ophthalmic  diseases.  The  con- 
sequences of  a  mistake  iu  diagnosis  are  serious.  Iritis  is  most 
frequently  mistaken  for  conjunctivitis. 

CHAKACTERiaTic«."/ri'/i'6  is  characterized  by  injection  of 
the  ciliiirtf  vessels,  by  a  loss  in  briffiauci/  of  the  color,  by  more 
or  less  riijidiiy  of  the  pupil,  iachripnation  and  photophobia, 
and  subjectively  by  pain,  usually  of  a  severe  and  neuralgic 
chararier^  and  by  impairment  of  vision. 

If  all  these  symptoms  were  present  in  every  case,  it  would 
l>e  a  stupid  observer  indeed,  who  once  having  noted  them, 
or  who  had  even  heard  them  once  fully  described,  did  not 
recognize  the  d  isease.  when  a  case  was  presen  ted  to  him . 
But  unfortunately,  iritis  is  not  always  plainly  marked  out  by 
the  presence  of  all  these  symptoms.  The  ciliary  redness  may 
be  present,  biit  the  loss  of  color  of  the  iris  may  l>e  slight,  pain 
may  be  nearly  wanting,  the  vision  may  not  be  markedly  im- 
paired—although watering  to  a  slight  degree  at  least,  with 
pbott^phobia,  is  present  in  nearly  all  cases — and  we  may  yet 
have  iritis,  and  iritis  of  a  dangerous  form.  The  immobility  of 
the  iris  is  sometimes  ma-^ke*!,  sij  that  we  are  not  aware  that  it 
has  suffered  until  a  mydriatic  is  used,  and  we  find  it  very  alug- 
josh.  If  a  patient  with  .nuspected  iritis,  come  to  the  practitioner 
who  has  no  very  large  exi)erience  with  diseases  of  the  eye.  he 
should  examine  the  case  very  carefully  with  a  magnifying 
glass,  and  he  should  question  him  as  to  whether  there  is  any 


gluing  together  of  the  lids  in  the  morning.  It  is  a  fact»  that 
aveu  in  oafies  af  iritis  of  considerable  severity,  tlie  secretions  are 
so  thin  and  watery,  that  the  lids  are  not  fcmnd  ghied  together 
after  sleep,  while  in  the  mildest  forma  of  conjunctivitis  they  are. 
If,  after  all,  the  observer  cannot  definitely  decide  whether  his  pa- 
tient has  or  has  not  iritis,  he  should  apply  a  solution  of  atropia 
or  sctijjiilaniine.  If  the  iris  dilate  promptly  in  twenty  minutes, 
well  out  to  the  margin,  he  may  know  that  he  has  no  iritis.  If, 
however,  it  dilate  very  sluggishly,  or  if,  what  is  of  course  crucial 
evidence,  the  slightest  irregularity  of  its  pupillary  Iwrder  aj)- 
pear,  there  is  a  synechia,  and  the  existence  of  iritis  is  demon- 
strated. Hf\p])il3',  the  diagnosis  is  usuall}'  easily  made  by  a 
careful  observer.  Inflammation  of  the  uveal  tract  is  the  name 
to  be  preferred  to  iritis,  on  many  accounts,  but  so  firmly  in  the 
term  iritis  fi.Ked  in  the  professional  mind,  that  I  do  not  deem  it 
well  to  insist  on  the  more  correct  nomenclature.  The  whole 
uveal  tract  is  apt  to  be,  if  it  be  not  always,  involved  in  the  in 
flammation  of  the  iris.  Certainly  the  ciliary  region  is,  and  gen- 
erally the  choroid. 

Can^fes. — -The  causes  of  iritis  may  be  divided  into  local  and 
constitutional,  or  idiopathic  and  traumatic.  Among  local 
causes*  wounds,  either  accidental  or  from  ojierations.  play  a 
large  part.  This  wilt  be  suflScently  discusseil  in  the  chapters 
on  Cataract. 

Of  the  constitutional  causes,  syphilis  is  very  prominent.  A 
large  percentage  of  cases  of  iritis  are  of  syphilitic  origin.  It  is 
of  iUGfU  a  suspicious  circumatance,  when  a  patient  presents  him- 
self stiflfering  from  iritis.  Yet  we  should  not  assume  without 
evidence  that  an  iritis  is  sj'^jhilitic,  for  a  certain  percentage  oc- 
curs of  non-syphilitic  origin.  Iritis  is  one  of  the  early  manifes- 
tations of  acquired  syphilis,  occurring  with  alopecia  and  the 
eruption  on  the  chest,  or  just  after  these  symptoms.  It  ia  apt  to 
have  a  stormy  course.  It  may  limit  itself  to  one  eye,  hut  is  more 
likely  to  affect  both.  Tht^re  are  no  pathognomonic  evidences 
that  a  given  iritis  is  syphilitic.  We  judge  as  to  this  from  the 
presence  of  other  constitutional  symptoms,  or  the  existence  of  a 
constitutional  history.  A  gummy  tumor  on  the  iris,  might  be 
said  to  l)e  t>i.)sitive  evidence  of  syphilis,  were  it  not  that  eminent 
pathologists  (Virchow)  decide  that  such  tLsaue  growths  also  may 
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be  non-specific.  It  is,  however,  entirely  exceptional  if  the  little 
grayish-yellow  nodule  on  the  iris,  known  as  a  gumma,  is  not 
specific  in  character. 

Iritis  may  arise  idiopathically  in  rheumatic  or  gouty  sub- 
jects in  whom  there  is  no  syphilitic  taint.  It  may  occur  as 
a  so-called  metastatic  condition  in  pneumonia,  in  gonorrhoea. 
This  latter  form  deserves  especial  notice. 

Local  Symptoms, — (1)  The  rosy  zone  of  fine  conjunctival 
vessels  radiating  toward  the  cornea  is  one  of  the  most  marked 
symptoms  of  iritis.  Besides  there  is  always  more  or  less  gen- 
eral conjunctival  injection,  but  the  secretion  is  chiefly  watery. 

(2)  The  iris,  which  has  a  peculiar  and  beautiful  brilliancy 
of  its  own  in  health,  is  of  a  dull  turbid  appearance,  even  in  the 
early  stages.  In  the  more  advanced,  it  is  decidedly  discolored 
and  dirty  in  appearance.  A  light-colored  iris  assumes  a  green- 
ish hue.  and  dark  ones  become  brownish  in  color.  This  discol- 
oration is  partly  due  to  hypersemia  and  plastic  effusion,  and  also 
to  turbidity  of  the  aqueous  humor,  caused  by  an  admixture  of 
lymph  or  pus. 

(3)  Sluggishness  of  movement  and  contraction  of  the  pupil. 
The  former  is  caused  by  the  weight  the  muscles  have  to  carry 
in  moving  the  iris.  The  contraction  may  be  causetl  by  gluing 
of  its  edges  to  the  anterior  capsule  of  the  lens.  Such  adhesions 
are  called  posterior  synechise.  This  latter  symptom,  or  condi- 
tion rather,  may  not  always  Ije  detected  until  atropia  is  used 
to  dilate  the  pupil,  when  it  is  shown  in  the  unequal  contour  of 
the  pupil,  which  could  not  be  detected  until  dilatation  occurred. 

When  the  whole  circumference  of  the  pupil  is  thus  adherent, 
the  condition  is  called  exclusion  of  the  pupil.  Sometimes,  more 
especially  in  advanced  and  neglected  cases,  the  whole  pupil  may 
be  blocked  up  with  inflammatory  material,  and  the  condition  is 
known  as  occlusion  of  the  pupil. 

(4)  Yellowish  nodules  on  the  iris,  known  as  gummy  tumors 
and  almost  exclusively  appearing  in  syphilis. 

This  is  the  picture  of  ordinary  plastic  iritis,  but  there  is  an- 
other form  less  dangerous,  because  synechiae  are  less  likely  to 
occur.  This  is  characterized  by  excessive  lachrymation  and 
serous  instead  of  ])lastic  exudation  (rheumatic  iritis).  When 
there  is  a  deposit  of  lymph  particles  on  the  posterior  surface  of 
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riMf  tHfvnm,  tlj«  t'^jndiUon  m  Hometinies  caUed  Descemetitis  or 

Uii  l*inn  TU*f  mvtTriiy  of  liio  pain  in  iritis  is  ranable.  It 
mny  Im  vlnUiiil  t^*  inU*.f(vw,  what  is  known  as  neuralgic,  ex- 
luiiillhtf  MV«tr  IJitt  ton^hmt]^  Hn\e  of  the  head^  cheek  and  nose, 
ir  llu*  I'lllnrv  IhmIv  iM'fNjfin'H  ^(rt^atly  involved,  as  it  is  apt  to  be. 
I  In  u  rnjirkfil  Hytii|it()iii  and  great  tenderness  in  that 

ivy^UiW  Ut'hio  i\vr]iLU). 

Utt  Imfuui  tui  nf  t  f  tu'siofi,    ThB  vision  is  always  imi^aired 
Uttli  I'ur  {Uv  iHwir  luul  far  iHev*»  John  Green's  observations If 
Mw  »'Uui^tld  litt  tuoiv  than  hyixTiuituf  as  it  always  is  in  a  case 
IvitK        Irno  iriilo  i'lioroiditis  <M*cur,  the  situation  is  much 
^Vvt^-iH  w^MiM^im  \Um  if  i\\v  iris  lit*  aUme  or  chiefly  affected.  The 
^^*mivm-  U'i>mu*«t  cloudy  fnmi  hy:ilitis,  and  there  is  great 
wi  vM**H  whioli  luaj*  nover  be  Tutored,    This  condition  of 
WM^*-  \  \^  not  >p*iHM*Hlly  fouml  in  tdiopftthk  cases,  bak 

^IHUm  Ami  gtwr^ly  leads  to  complete  loss  of 

vv-^    \f      (i^v'iHvh Ux>  firm  to  be  btvtkea  up  br  the  uae 
i  \l  ^  «W  ^  ^HrkHk»  ixMhlitMtt,  bttt  DOC  so  aenoaa  «s 
V  ^  .  HhI  Uwm  i^'Mckbr  ar»  aIwats  a  source  of 

«^NNMMiiM4ttl»Mk  and  Ibey  bm^  at  wax  time^  tnth 
y«\v>s\>alKs^  i!M  Hkf  a  M»«r  attack  «f  iri^  «Mcii  mar 
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origin,  although  mechanical  and  chemical  influences,  such 
act  after  operations,  certainly  play  a  part  in  certain  cases, 
suppuration  occurs  in  spite  of  the  most  thorough  aseptic 
rations.    The  suppurative  form  of  iritis,  is  often  unattended 
pain,  or,  if  it  occur,  it  is  not  intense,  such  as  that  occurring 
the  course  of  syphilis,  gout,  or  rheumatism,  or  of  foreign 
ies.    In  suppurative  iritis,  all  the  characteristic  color  of  the 
is  lost  in  a  dirty  yellow  color,  with  swelling  of  the  tissue, 
iese  finally  subside  and  leave  the  iris  a  discolored  membrane, 
ith  the  pupil  blocked,  the  eyeball  soft  from  disintegration  of 
vitreous  humor.    Atrophy  of  the  globe  may  finally  result. 
Prog^iiosis. — The  prognosis  in  iritis,  it  will  be  seen  from  the 
Jtoregoing,  depends  first  upon  the  extent  of  the  inflammation. 

the  iris  be  alone  or  chiefly  involved,  the  prognosis  is  good. 
^Vhe  eye  may  be  restored  to  its  full  functional  power,  and  show 
trace  of  the  inflammation  that  has  threatened  its  existence. 
%ven  small  synechise  may  be  left,  and  the  eye  during  along  life 
!^kot  again  be  attacked.  But  if  the  synechise  be  extensive  or 
IQQmplete,  if  the  ciliary  Ixxly  and  choroid  be  involved,  the  vit- 
^*^us  humor  very  hazy,  choroidal  staphyloma  may  occur  in  the 
-CQiary  region,  the  eye  be  painful  and  tender,  finally  cause  sym- 
pathetic irritation,  and  be  removed  in  order  to  save  the  fellow. 

The  nature  of  the  inflammation  also  has  much  to  do  y^ith  the 
pvognosis.  The  prognosis  is  better  in  a  syphilitic  iritis,  which 
is  promptly  recognized,  than  in  the  insidious  forms  of  rheu- 
Uiatic  iritis,  occurring  in  gouty  subjects.  The  prognosis  in  sup- 
purative iritis,  whether  from  oi)erations  or  metastatic,  is  a  hope- 
lees  one.  We  are  obliged  to  give  up  hope  of  saving  the  eye  as 
noon  as  the  fatal  symptoms  of  purulent  ingltration  are  seen. 

Treatment. — Syphilitic  iritis  should  be  energetically, 
promptly,  and  thoroughly  treated.  If  the  syphilitic  manifesta- 
tions or  symptoms  are  present,  this  is  generally  done,  but  the 
practitioner  may  attempt  local  treatment  alone  and  fail  until 
lie  begins  to  use  the  antidotes  of  syphilis,  mercury,  and  iodide 
of  potassium.  If  the  pain  and  vascular  injection  be  severe, 
local  blood-letting  should  be  practised  by  the  natural  or  artifi- 
cial leech.  Atropia  is  the  sheet-anchor  in  all  kinds  of  iritis. 
Scopolamine  is  also  very  efficient.  Their  early  use  is  most 
unportant,  as  has  been  already  said.    Rheumatic  iritis  should 
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alaobe  treated  by  constitutional  means.    Salirrlate  of  sod* 
one  of  the  best  drugs  in  the  treatment,  also  iixlide  of  po' 
eium,  while  the  patient  should  drink  alkaline  minfnil  wa 
auch  as  natural  and  artiti;.nal  Vichy,  Saratoga  Vichy,  and 
like.    For  those  who  can,  a  course  at  certain  baths,  St.  Ca 
rine'&  in  Canada,  the  Hot  Springs  of  Arkansas,  aiwl  A' 
Chapellein  frermauy,  is  also  to  Iw  advised.    In  short,  the 
approvt^fl  regimeu  for  a  rbeurautic  diathesis  should  be  ado 
Opium  will  also  be  required  in  the  early  stages  of  severe  c 
The  patient  should  not  l>e  confined  to  his  room  in  projier  wpa 
any  longer  than  is  actually  necessary,  especially  if  he  is  not 
robust.    Blue  or  smoked  glasses,   veils  (for  womenl,  h 
brimmed  hats,  are  to  l.>e  used.     Wind  is  a  great  foe  to  tiisv 
eyes.    In  extreme  cases,  if  one  eye  alone  be  atfected,  it  ma 
bandaged  while  the  patient  is  exercising  out-of  -doors.  It 
hardly  be  said^  that  it  is  necessary  to  keep  the  biwels  free 
iug  the  whitle  course  of  treatment.    Warm  baths  and  v 
baths  (Turkish)  are  also  necessary  and  valuable  during 
treatment.    If  the  patient  be  an  habitual  user  of  tobacco, 
smoking,  and  craves  it  inordinately,  he  may  be  allowed  to 
moderately  in  a  ventilated  room  alone,  if  his  eyes  be  rov 
Sitting  in  a  room  where  others  are  araoking  is  in  the  big 
degree  dangerous.    The  diet  should  bo  nutritions  and  var' 
Alcohol  should  not  be  allowed,  except  in  very  much  ruii-d 
subjects,  with  asthenic  forms  of  iritis,  when  whiskey  in 
two  to  three  times  a  day,  will  be  found  to  be  a  valuable 
juvant  in  the  cure  of  inflammations  of  the  uveal  tract. 

Hot  fomentations  are  very  useful  in  the  acute  stages  of 
disease.    Cocaine  added  to  the  atropia  is  also  useful.  P 
centesis  of  the  cornea,  is  sometimes  necessary,  in  order  to 
full  dilatation  of  the  pupil  by  atropia. 

Relapses  of  iritis,  especially  of  the  rheumatic  form,  are  ve 
common  and  very  troublesome.  They  are  often  dependent  tipoo 
synechia?,  which  always  render  the  eyes  very  sensitive  to  accom- 
modative strain,  and  also  upon  constitutional  conditions,  that 
is  to  say*  poverty  or  deterioration  of  the  quality  of  the  bW 
from  syphilis  or  rheumatism.  Each  case  of  a  relapse  muss  1* 
treated  as  an  attack  of  the  original  disease,  while  the  inttrim 
of  freedom  of  the  eye  from  inflammation,  should  be  us<*d  in  ap- 
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propriate  constitutional  and  hygienic  treatment  to  prevent  the 
recurrence  of  the  disease.  This  is  not  always  possible.  The 
prognosis  should  therefore  be  a  guarded  one  in  many  instances, 
for,  in  spite  of  the  most  assiduous  care,  certain  cases  will  finally 
end  in  a  blocking  of  the  pupil  and  consequently  nearly  complete 
loss  of  sight. 

It  is  proper  to  say,  that  some  practitioners  of  eminence  advise 
the  treatment  of  syphilitic  iritis  by  local  means  alone,  atropia 
instillations,  hot  fomentations,  and  so  forth.  I  have  been  as 
yet  unwilling  to  give  this  system  a  trial,  believing  as  I  do  that 
mercury  is  an  antidote  to  the  poison  of  syphilis. 

GoNORRHCEAL  Iritis. — This  occurs  occasionally  in  the  course 
of  urethritis,  especially  of  that  which  lias  associated  with  it 
inflammations  of  the  joints.  It  is  rather  a  rare  disease. 
Ijocally  it  should  be  treated  as  the  other  forms. 

TUMORS  OF  THE  IRIS. 

Cysts  of  the  iris  may  occur  as  transparent  vesicles  on  the 
surface  of  the  iris,  being  attached  by  a  broad  base  or  by  a  small 
]}edicle.  The  propw  treatment  is  excision  of  the  iris,  to  which 
the  cyst  is  attached. 

Maugxakt  Tumor  of  the  Iris. — Sarcoma  of  the  iris  may 
occur  in  extremely  rare  cases.  I  saw  one  involving  nearly  the 
whole  anterior  surface  of  the  iris,  of  a  bright-red  color,  in  a  well- 
nourished  woman  of  forty  years  of  age.  It  began  seven  years  be- 
fore siie  came  under  my  observation,  at  the  ciliary  margin  of 
the  iris.  It  was  described  as  a  bright-red  spot  as  large  as  the 
head  of  a  pin,  which  did  not  increase  in  size  for  five  years,  when 
it  began  to  enlarge  after  what  seems  to  have  been  an  attack  of 
iritis.  Blood-vessels  were  distinctly  to  be  traced  in  the  growth, 
which  nearly  filled  the  anterior  chamber.  The  cornea  was 
healthy.  The  visual  field  was  uninterrupted.  The  tumor  grew 
while  under  my  observation,  but  the  patient  declined  an  opera- 
tion and  disappeared  from  observation.  A  chromo-lithograph 
accompanies  the  report  of  the  case.' 

Enucleation  of  the  eyeball  is  the  proper  treatment  for  all 
suspicious  tumors  of  the  iris  that  reach  any  considerable  size. 
In  very  minute  growths,  we  may  l>e  content  with  excising  them, 
with  the  part  of  the  iris  involved. 


'  l^nuuactions  American  Ophthnlniokigicnl  Society,  1809. 
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DISEASES  AND  INJURIES  OF  THE  CILIARY  RE 

AND  CHOROID. 

Forei^  Bodies  in  the  Eye.— Their  Removal  Not  Necwarily  Insuring 
from  Sjmpatlietic  luttammatioG.— SynipslJu'tic  [rTiiaiii>n  lo 
(^iahed  from  Sympathetic  Inflammalion.— Nature  of  the  Latte'r— Ori 
MelafltaticGhnroiditis,— Ruptury  of  the  Choroid. — Sarcoma. —Tiitwn: 
'"PanophthalmitiB.— irritation  of  the  Choroid. — Hyperseinia,— 1~ 
Uemorrhages .  —  Choroi  d  i  tia . 

FOREIGN  BODIES  IN  THE   EYE  — SYMPATHETIC  IRRITATIOK 

INFLAMMATION. 

Ik  this  chapter,  I  have  grouped  together  the  inflam~ 
and  injuries  of  the  ciliary  liodj  and  the  choroid,  logethpr 
the  all  important  subject  of  foreign  budies  in  the  eye, 
it  ia  a  natural  clinical  relation,  just  as,  is  found  iu  p 
Wounds  and  injuries  of  the  eyeball  are  serious  itntl  imj 
according  as  they  are  in  or  near  the  ciliary  IxKly,  and  in 
portion  as  they  involve  this  part  of  the  eye.    CycUtis  has 
discussed  in  treating  of  iritis  in  the  preceding  chapter.  It  W 
necessary  to  say  here  that  there  may  be  ciliary  injectioiiatid 
ary  ten<leriiei?3  for  some  time,  without  any  marketl  involve; 
of  the  iris.    This  ia  what  is  meant  by  cyditL*.    Cyclitis  ' 
associated  with  keratitis  in  many  cases,  and  always  with  ' 
Cylilis  is  scarcely  an  independent  disease.    In  simie  c. 
ciHary  injection  |iersista  for  a  few  days,  without  appear 
further  involve  the  iris  or  choroid,  of  which  the  ciliary 
the  cdinuM^ting  link. 

7Wti^»r(*f.— Local  depletion,  hot  fomentations,  and  » 
or  sct>iKdamine,  together  with  the  use  of  leeches  ajid  some 
of  opiutn,  if  (he  pain  he  severe,  form  an  efficient  system  "f 
luent,    Cyclitis  which  does  not  readily  yield  to  this  trea 
stHiu  involve?^  the  irts  or  choroid,  or  both,  in  true  intiamma 
as  it  probably  did  iu  hypenemift,  after  the  cyclitis  has  set 
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FOREIGN  BODIES  IN  THE  EYE. 

A  wound  or  a  foreign  body  in  the  ciliary  region  is  the  most 
unfavorable  injury,  short  of  suppuration  of  the  whole  cornea, 
or  detachment  of  the  retina*  with  which  an  eye  may  be  affected. 
A  foreign  body  should  be  removed  by  forceps  or  other  instru- 
ment* by  a  magnet,  if  of  steel,  in  the  most  delicate  manner, 
at  as  early  a  period  as  is  possible ;  but  the  patient  or  bis  friends 
should  be  warned  that  the  early  removal*  or  the  clean  removal, 
by  no  means  destroys  the  danger  of  a  sympathetic  irritation, 
which  may  arise  at  any  period^  from  one  week  to  fifty  or  more 
years  after  the  injury.  If  the  wound  have  greatly  involved  the 
cornea,  if  tlie  iris  be  prolapsed,  the  lens  and  vitreous  injured, 
and  the  vision,  from  hemorrhage,  or  cataract,  or  detachment  of 
the  retina,  or  from  vitreous  opacities,  be  reduced  to  perception 
of  light' — in  fact,  the  eye  for  visual  purposes  is  hopelessly  lost,  it 
is  better  to  save  the  patient  the  tedious  suffering  of  weeks  of 
panophthalmitis,  and  induce  him  to  have  the  eyeball  enucleated 
at  once.  If*  however,  the  wound  be  a  cleanly  cut  one,  or  the 
foreign  body  has  l>een  removed,  and  est>eeially  if  it  be  non- 
metallic,  it  is  proper  to  endeavor  to  save  the  eye,  always  being 
on  the  lookout  for  sympathetic  irritation  of  the  fellow-eye.  It 
is  now  generally  believed  that  the  chief  source  of  inflammation 
in  the  eyeball  is  the  septic  character  of  the  foreign  body,  and 
that  the  inflammation  of  the  fellow-eye^  when  it  txxurs,  is  from 
the  passage  of  microbes  into  the  circulation  from  the  septic 
organisms  introduced  into  the  injured  eye  by  tlie  foreign  body, 
or  the  instrument  inflicting  the  injury.  Yet  this  general  lielief 
cannot  be  said  as  yet  to  be  founded  upon  fixed  facts.  The  first 
investigations  which  seemed  to  settle  the  raicrobic  origin  of 
sympathetic  inflammation  (Deutschniann.t  have  not  been  con- 
firmed by  other  observers.  That  there  must  be  a  mechanical 
cause,  as  well  as  in  some  instances  chemical  causes,  the  most 
suj:>erficial  observation  will  show.  The  laceration  and  bruising 
of  tissues,  the  chemical  changes  in  the  metallic  substances,  oc- 
curring after  they  have  entered  the  eye,  must  of  themselves 
excite  inflammation. 

The  niPthoils  of  removal  of  foreign  bodies  from  tlie  eye, 
depend  naturally  on  their  situation.    If  lying  in  the  sclera,  or 


just  V)eynt]<l  it,  it  is  sioiply  necessary  in  many  ca>:es  1" 
theiu  with  forceps,  having,  |)erhapM.  enhir^^ed  the  wouim 
knife  or  scissors.    If  lying  iu  the  vitreous  or  the  retiu 
they  can  i)e  thus  seen  with  the  ophthahnns^^ope,  they  may 
removed  by  an  a]>propriate  incision  and  the  use  of  anyttu 
nient  instrument— ^hook.  ?*poun.  or  the  hke.  Tu  many  others 
provided  the  foreign  Ijoily  be  a  metallic  one,  a  magnet 


used,  Among  the  most  convenient  of  them  is  one  invente 
Crrueniug  of  New  York,  which  has  proved  itself  an  etScieo' 
strument. 

The  patient  should  l>p  under  ether  when  such  an  operate 
undertaken,  if,  ;is  in  the  case  in  rare  instances,  the  IkmIv 
Iw?  positively  located  in  a  certain  part  of  the  retina,  m  that 
tucision  through  which  it  is  to  he  grasi)ed  may  be  made-, 
the  obser\*er  is  using  the  ophthalmoscopic  mirror. 

I  have  been  surprised  at  the  apparent  exultation,  with  w 
cases  of  removal  of  foreign  boilies  from  the  interior  of  the 
ball  have  been  re]>tirted,  even  when  these  foreign  iKKlies 
situated  in  a  dangerous  part  of  the  eye,  A  graphic  metho 
presenting  to  the  student  the  possilile  Cflnsequence,s  of  an  in 
of  the  eyeball  from  a  foreign  body,  is  to  consider  the  ci 
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region  the  riauger  line.  Tiie  nearer  foreign  Hubstauces  pene- 
trate this  line,  the  greater  the  danger  of  sympathetic  irritation  : 
for  example,  a  foreign  hotly  in  the  cornea  or  in  the  lens  has  no 
especial  danger,  except  as  regards  the  integi'ity  of  the  eye  which 
is  injured.  Sympathetic  irritation  will  not  occur  as  the  result 
of  the  injury;  hut  if  the  foreign  substance  be  in  the  iris,  or 
beliinf],  in  the  choroid,  the  danger  is  very  considerable,  while  in 
the  ciliary  region  itself  it  is  of  the  most  threatening  kind.  As 
1  have  before  stated,  the  early  ami  complete  removal  of  a  for- 
eign body  within  this  danger  line,  by  no  means  removes  the 
liability  to  sympathetic  inilammation.  Those  who  report  suc- 
cessful operations  for  removals  should  rememlter  that  in  only  a 
few  months,  or  possibly  in  yeai's,  the  consequences  of  the 
wound,  not  necessarily  of  the  foreign  bod}',  may  be  felt,  and 
the  removal  of  the  eye  be  necessitated,  for  thi^  wound  shrinks 
and  contracts*  and  with  it  brings  the  dangers  that  have  been 
before  alluded  to. 

An  interesting  suit  for  malpractice,  in  which  T  was  once  a 
witnese,  turned  on  this  very  question,  whether  the  instantane- 
ous removal  of  the  foreign  Ixxly,  would  have  averted  the  syni])a- 
thetic  inflammation  which  occurred  a  hmg  time  after.  The 
surgeon  was  unable,  at  his  first  examination,  to  find  the  missile 
which  had  entered  the  eye.  and  it  was  not  removed  until  S3'mpa- 
tlietic  irritation  had  set  in.  I  was  able  to  state  my  belief  that, 
no  matter  when  the  foreign  body  had  l>een  removed,  it  being  of 
itself  of  a  septic  character,  and  having  ju'oduced  a  wound  in  the 
danger  Une  of  the  eye,  it  would,  in  all  probainUty,  ultimately 
have  been  followed  by  the  consequences  that  did  follow.  I  am 
happy  to  say  that  the  suit  for  malpractice  was  nt;)t  sustained. 
It  should  also  be  stated  that  the  search  for  the  foreign  body 
was  made  before  the  days  of  the  magnet.  It  probably  woultl 
have  been  discovered  at  an  earlier  period,  had  this  instrument 
l»een  invented. 

S^-MPATFIETIC  FRRITATION  OF  THE  FELLOAV  EYE. 

This  affection  should  be  carefully  distinguished  from  sym- 
pathetic iuJlammatioH.  The  symptoms  of  sympathetic  irritation 
may  arise  in  a  few  days  after  the  injury  of  the  eyelialK  but 
they  are  mucli  more  likely  to  occur  some  weeks  after  the 
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injury.  It  is  generally  l^elieved,  that  it  is  the  contraction  of  a 
cicatrix,  or  a  new  intlamraatory  procesa  about  a  foreign  Ixidy 
which  excitee  the  sympathetic  irritation.  If  we  accept  in  full 
the  microbic  origin  or  septic  origin  of  the  disease,  it  is  due 
solely  to  the  transference  of  septic  material  from  one  eye  to 
the  other.  In  some  cases,  years  may  elapse  before  a  true  sym- 
patlietic  irritation  arises.  There  may  also  be  cases  when  several 
attacks  of  sympathetic  irritation  occur  during  a  course  of  years. 
In  some  cases,  sympathetic  irritation  may  never  occur,  and  yet 
a  foreign  body  be  in  the  eye  in  the  ciliary  region  itself  (Roosa'), 
and  cause  only  inflammation  of  the  injured  eye,  but  such  cases 
as  these  are  entirely  exceptional.  In  the  majority  of  oases, 
symi>athetic  irritation  after  a  wound  in  the  ciliary  region  or 
near  it,  occurs  within  a  few  months.  One  should  always  be  on 
the  lookout,  as  suggestetl  by  Wecker,  for  asthenopia  in  the 
fellow-eye,  dependent  upon  an  error  of  refraction,  but  simulat- 
ing, in  failure  of  accommodation,  a  sympathetic  irritation.  The 
symptoms  of  sympathetic  irritation  are: 

1.  Lachrymation. 

2.  Weakness  of  the  accommodative  power  and  diminution 
of  the  range  of  accommodation. 

3.  Hyperajmia  of  the  conjunctiva. 

4.  Photophobia, 

5.  Tenderness  of  the  eyeball,  especially  in  the  region  of  the 
insertion  of  the  superior  rectus  muscle, 

6.  Painfuluess  and  tenderness  of  the  injured  eye. 

It  is  not  neci^ssary  that  all  these  symptoms  should  be  pres- 
ent, in  order  to  constitute  sympathetic  irritation,  but  failure  of 
accommodation,  photophobia,  and  tenderness  of  the  injured  eye 
are  seldom  wanting  in  any  true  case,  None  of  these  symptoms 
are  evidences  of  true  inflammation.  There  is  no  exudation,  no 
sluggishness  of  the  pupil,  no  discoloration  of  the  iris.  These 
later  symptoms  in  the  fellow-eye,  mdicate  a  much  more  serious 
condition,  which  no  one  should  overlook. 

Sympafheft'c  iuftammation  of  the  eyeball,  usually  takes  the 
form  of  irido-choroiditis.  The  first  step  in  the  disease  is  a 
cyclitis;  this  is  generally  followed  by  iritis,  the  iris  becoming 


)  Boston  Medical  aud  Surgical  Jourual,  March  30th.  1393. 
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clianged  in  color,  swelled,  and  not  easily  moved ;  then  the  cho- 
n.iid  becomes  involved.  This  is  shown  by  the  exquisite  tender- 
ness of  the  eyeball  above  the  cornea  and  the  turbid  or  hazy 
vitreous  humor.  There  is  a  tendency  toward  rapid  plastic  effu- 
sion, which  soon  glues  the  tissues  together  and  destroys  their 
functions.  The  iris  is  attached  to  the  lens  and  l»ecaraes  atro- 
phied and  rotten.  It  may  be  drawn  backward  by  adhesions,  or 
bulged  forward  like  a  miniature  dome,  and  obliterate  the  an- 
terior chamber.  There  is  also  ciliary  congestion,  photophobia, 
lachrymation,  with  rapitl  hws  of  sight.  Pain  may  be  severe  or 
dull,  or  scarcely  present.  Pain  cannot  be  said  to  be  a  marked 
characteristic  of  sympathetic  irido-ehoroiditis,  but  there  is,  as 
has  been  already  said,  exquisite  tenderness  of  the  ciliary  region. 
The  tension  of  the  eyeball  is  increased  at  first,  but  it  becomes 
lessened  as  the  eye  degenerates.  The  horror  of  this  disease  is, 
that  it  is  scarcely  ever  restrained  by  treatment.  Mercurial  in- 
unctions, pilocarpine  injections,  with  iodide  of  potassium,  and 
the  local  use  of  leeches  and  atropia,  have  beea  the  means  which 
have  saved  those  eyes  that  liave  been  saved  in  any  degree,  after 
sympathetic  irido-choroiditis  has  set  in.  If  the  injured  eye  lie 
ruined,  it  should  be  enucleated^  but  this  will  generally  be  of  no 
avail  when  inflammation  has  followed  irritation.  If  the  injured 
eye  has  even  useful  vision*  it  should  not  be  removed  ;  for  cases 
are  on  record  where  this  eye  has  kept  the  patient  from  blind- 
ness*  it  having  some  sight,  when  the  sympathetically  affected 
one  has  been  lost.  But  it  is  always  better  to  remove  a  blind  eye 
from  which  there  is  the  slightest  risk  of  sympathetic  ophthalmia. 

It  is  still  a  disputed  question,  as  to  how  sympathetic  in- 
flammatidU  arises,  and  what  course  it  takes.  Deutschmanu 
published  the  results  ot  many  observations  upon  rabbits,  which 
went  to  show  that  it  originates  in  bacteria  and  travels  by  the 
sheath  of  the  optic  nerves.  But  his  observations  have  not  been 
confirmed,  although  several  observers  have  followed  up  thesi^ 
investigations  and  made  them  anew.  The  weight  of  testimony 
is  on  the  side  of  the  origin  of  the  disease  bemg  in  the  ciliary 
nerves,  and  that  the  process  is  either  a  reflex  or  metastatic  one. 
from  oi3e  set  of  ciliary  nerves  to  the  other.  The  evidence  for 
this  is  found  in  the  following  clinical  facts: 

1,  Tbe  disease  arises  almost  always  from  injuries  in  the 
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ciliary  body  or  region,  or  from  injuries  which  extend  to  this  part 
of  the  eye,  or  from  injuries  that  cause  stretching  or  distention 
of  the  ciliary  region.  As  has  ah'eady  been  shown,  the  ciliary 
region  is  the  danger  line,  and  injuries  in  other  parts  of  the  e^'e 
ai'e  more  or  less  likely  to  produce  sympathetic  irritation,  accord- 
ing as  they  are  near  this  part.  An  injury  through  the  cornea 
and  the  lens,  which  does  not  extend  to  the  vitreous  humor  or 
choroid,  sekJnm,  if  ever,  produces  sympathetic  irritation. 

II.  The  disease  of  the  other  eye,  almost  invariably  appears 
as  an  irido-choroiditis.  It  is  true  that  a  few  cases  of  sympathetic 
neuro-retinitis  have  been  reported  (Pooley),  but  these  cases  Jind 
few  followers,  and  the  usual  type  of  sympathetic  irritation  is  as 
1  have  indicated.  From  a  careful  consideration  of  these  cases^ 
it  has  always  seemed  to  me  that  they  may  have  had  their  origin 
in  tlie  ciliary  region,  but  that  the  symptoms  then  were  not' 
marked,  and  that  the  neuro-retinitis  in  the  marked  cases  that 
have  been  reported,  was  secondary  to  the  initial  disease. 

The  weight  of  evidence  seems  to  turn  toward  a  specific  bacte- 
rial or  septic  induence  at  least,  in  causing  sympathetic  inflamma- 
tion. Thisi  is  indicated  by  the  fact  that  certain  aseptic  substances, 
such  as  grains  of  powder,  do  not  set  up  irido-choroiditis  in  the  eye 
which  they  enter  iLawson).  Sympathetic  irido-choroiditis,  when 
once  set  in.  seldom  leaves  the  eye,  until  sight  has  been  abolished. 
Yet  in  a  few  instances  a  remnant  remains.  In  others,  the  sight 
of  the  injured  eye  remains  to  some  degi-ee,  while  that  of  the  B_rm- 
pathetically  affected  eye  is  totally  destroyed.  When  an  eye  is 
attacked  with  sympathetic  irritation,  the  eye  causing  it  should 
beat  once  enucleated.  Various  substitutes,  division  of  the  optic 
and  ciliary  nerves^  removal  of  the  ciliary  part  of  the  eye,  have 
been  suggested,  but  they  are  not  safe  substitutes  for  enuclea- 
tion of  the  eye  causing  the  irritation.  Well  a-s  it  would  l>e  had 
we  a  substitute  for  enucleation,  and  true  as  it  is.  that  not  even 
danger  of  svTnpathetic  inflammation  disappears  by  the  removal 
of  the  ofTeuding  eye,  it  is  the  best  thing  to  do.  Doubtless  eyes 
have  been  removed  that  might  have  been  saved.  Be  this  as  it 
may,  many  have  come  to  perffx't  blind  ne.ss  im  account  of  a 
neglect  or  disobedience  of  this  rule  nf  early  removal  when  syni- 
luithetic  irritation  has  occurretl.  If  we  wait  for  sympathetic 
irido-choroiditis,  it  is  then  too  late.    Those  who  have  seen  this 
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catastrophe  occur,  find  it  a  horrible  one.  If  the  injury  of  the 
eye  be  such  as  to  have  destroyed  it,  and  if  it  be  an  injury  in  the 
danger  line,  the  eyeball  should  be  removed  at  once,  esi>ecially  if 
panophthalmitis  be  likely  to  occur.  An  early  removal  will  save 
the  patient  much  needless  suffering.  There  has  been  thought  to 
be  considerable  danger  of  meningitis,  in  the  removal  of  eyeballs 
affected  with  panuphthalraitis,  but  more  exact  observations  of 
late  (Noyes')  do  not  show  this  to  be  correct.  It  is  probal>le  tliat 
the  danger  is  very  slight.  The  stages  of  panophthalmitis  are 
very  slowly  passed  over.  It  is  from  a  week  to  twelve,  or  even 
twenty,  days,  before  the  severe  symptoms  are  over.  Free 
incisions  into  the  eyeball  and  connective  tissue  are  of  some 
service  by  lessening  the  tension.  Hot  fomentations  will  be  re- 
quired after  the  fii'^t  few  days  of  severe  swelling.  A  jjoultice 
of  tiaxseed  raeal  or  similar  substance  may  be  applied  for  hours 
to  lessen  the  agonizing  pain  by  softening  the  tissues.  Anodynes 
will  also  be  required,  while  the  patient's  general  health  is  care- 
fully looked  after.  Finally,  when  the  stump  has  shrivelled  and 
become  quiet,  it  may  Ym  remove*!  for  the  sake  of  the  appearance; 
but  there  ia  little  danger  of  sympathetic  ophthalmia  from  such 
an  eyeball,  unless  the  original  injury'  was  in  the  ciliary  region. 
Yet  it  ia  to  be  remembered  that  any  shrivelled  eyeball  may  take 
on  degenerative  processes  in  the  ciliary  region,  such  as  the  for- 
mation of  Ixiny  plates  in  the  choroid,  that  may  lead  to  s^'mpa- 
thetic  irritation.  Usually,  however,  e3'es  that  have  suffered  no 
wound  do  not  produce  sympathetic  inflammation. 

METASTATIC  CHOR0IDTTI3. 

Plastic  and  suppurative  choroiditis,  may  arise  in  the  course 
of  various  constitutional  diseases,  chief  among  which  are  pneu- 
monia and  cerebro-spinal  meningitis,  as  well  as  in  traumatic 
lesions  cammunicating  with  the  blood  channels  and  producing 
eepticiemia  or  pyaemia.  The  vitreous  humor  soon  partakes  of 
the  inflammation,  the  retina  becomes  detached,  and  the  whole 
eyeball  disorganized.  The  process  is  not  usually  a  very  painful 
one,  or,  if  it  be,  it  is  masked  by  the  sympt<i>ms  of  the  general 
disease.  The  prognf>t;is  ia  bad.  Tredtnn-nf  can  be  only  pallia- 
tive.   The  mode  of  origin  is  through  the  blood-vessels. 
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TUMORS  OF  THE  CHOROID, 


Sarcoma  is  the  most  frequent  form  of  clioroidal  tumor. 
Early  enucleation  is  indicated,  lest  the  growth  extend  outside 
of  the  eyeball.  But  cases  occur  where  tlje  sarcoma  of  the  cho- 
roid is  secondary  to  sarcoma  of  the  breast  or  of  other  parts  of 
the  body. 

Tuberculosis  of  the  choroid  may  occur  in  acute  tuberculosis. 

COIXIIBOMA  OF  THE  LTHOROID. 

This  generally  exists  in  connection  with  coloboma  of  the  iris 
and  the  ciliary  body.  By  the  ophthalmocaope,  it  is  seen  as  a 
white  cleft  in  the  fundus,  with  well-defined  brownish  edges, 
running  from  the  ciliary  region  toward  the  optic  disc. 

Retinal  vessels  may  be  seen  running  acrosB,  or  dipping  into  it. 

SUPPURATIVE  CHOROIDITIS  OR  PAKOPHTHALMITIS, 

Intiammation  of  all  the  tissues  of  the  eye  with  suppuration 
in  the  chun.>id  and  vitreous,  may  be  induced  by  injuries,  and 
by  operations.    Having-  begun,  it  soon  takes  on  a  violent  fi»rm. 

Panophthahuitis  is  characterized  by  great  swelling  of  the 
vonjmtciiva  and  comievtive  tissue  which  pnMlnces  exophthahnos^ 
cheiiiosis^  haziness  of  the  coruen,  grent  ieusiou  of  the  whole 
orbit,  and  subject ii^elt/  bif  horrible  pain  in  the  eyelKiU  and  mr- 
ronndijigs,  with  iiicrease  of  the  geiter<d  temperature  of  the  body. 

Such  a  condition  of  things  when  once  e.stablishe<l  is  hopeless 
as  to  nny  preservation  of  vision.  If  left  to  run  its  course,  it 
ends  in  absolute  blindness  with  atrophy  of  the  globe.  If  the 
patient  be  seen  early  in  the  stages,  the  eyeball  should  be  enu- 
cleated. 

RUPTURE  OF  THE  CHOROID. 

Rupture  of  the  choroid  ia  a  rare  injury,  occurring  as  a  result 
usually  of  direct  violence  to  the  eyebalL  The  ophtlialmoscopic 
picture  is  a  better  account  of  the  injury  than  a  detailed  de- 
scription. There  may  he  one  or  more  in  the  same  eye.  They  are 
white,  because  the  sclera  shows  through  the  rupture.  They  usu- 
ally involve  the  retina,  as  shown  by  the  disturbances  and  impair- 
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ment  of  vision.  One  audi  was  lately  seen  in  the  practice  of  Dr. 
Frank  N.  Lewis  and  rayself.  The  patient  was  a  hackman  who 
was  liit  uix>n  the  temple  by  an  umbrella-handle,  in  the  hands  of 
an  assailant. 

IRRITATION  OF  THE  CHOROID. 

Under  this  term,  Loriug '  describes  a  condition  which  he 
thought  occurred  in  eyes  suffering  from  overwork  or  expoeure, 
and  which  comes  under  the  term  asthenopia  not  dependent  upon 
errors  of  refraction  or  muscular  weakness.  I  am  inclined  to 
Mieve  that  asthenopia  may  be  so  severe,  as  to  cause  choroidal 
irritation,  and  that  the  latter  is  not  to  lje  considered  as  an  in- 
dej>endent  condition.  At  any  rate,  it  is  a  diagnosis  that  should 
only  he  sparingly  made  and  then  by  an  expert  in  ophthalmos- 
copy. The  principal,  if  not  the  only,  ophthalmoscopic  sign,  ac- 
cording to  Loring,  is  at  the  optic  disc*  There  is  a  peculiar  con- 
gestion of  the  surface  of  the  optic  papilla,  in  the  region  of  the 
connective  tissue  surrounding  the  central  vessels.  "The  con- 
nective-tissue ring,'*  Loring  continues,  *'is  not  obscured  at  the 
outer  border  of  the  nerve,  as  in  retinal  irritations,  but  it  is  more 
conspicuous,"  The  choroid  is  not  further  implicated' in  what  is 
thus  called  choroidal  irritation. 

HYPEU^MIA  OF  THE  CHOROID. 

Whatever  may  be  thought  of  the  ability  to  make  the  diag- 
nosis of  choroidal  irritation,  choroidal  hyperemia  constantly 
occurs,  and  is  readily  recognized  by  any  competent  ophthalmo- 
ppic  observer.  Then  tliere  is  an  actual  overloading  of  the 
of  the  stroma  of  tlie  choroid.  This  is  seen  at  the  disc 
and  in  the  connective-tissue  ring^  and  although  many  observers 
deny  that  it  can  be  detected  in  the  choroidal  vessels  or  in 
the  tunic  itself,  Ijoring  asserts  that  this  has  been  done.  The 
practised  o]ihthalmoHeo]>ist  finds  it  more  and  more  difficuU  to 
make  a  mental  standard,  or  paint  a  picture  of  congestion  of  the 
choroid.  There  are  many  variations  in  the  fulness  of  choroidal 
and  retina!  vessels  in  perfect  health  of  the  eye.  It  is  difficult  to 
nay  when  congestion  or  hypersemia  begins.    The  young  observer 
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makes  many  diagnoeea  of  choroidal  congestion,  which  he  quali- 
ties in  his  examitiatious  of  raatiire  years.  With  the  subjective 
symptoms  from  overworked  eyes,  fre&h  in  his  mind  from  the  his- 
tory of  the  patient,  it  is  easy  to  recognize  what  we  naturally 
expect  to  find.  But  many  of  the  symptoms  that  cause  us  to 
believe  that  we  have  hj-]>erjpmia  of  the  choroid,  are  sometimes 
relieved  by  cori'ectiou  of  errors  of  refraction.  But  it  is  wise  to 
remember  that  overworked  ej^es  require  rest,  as  welt  as  proper 
glasses,  and  that  over-use  may  have  caused  choroidal  in-ita- 
tion  or  hypersemia. 

Treatment. — -The  diagnosis  of  irritation  of  the  choroid  or 
hyperaemia  independent  of  strain  of  the  eyes  from  uncorrected 
errors  of  refraction,  being  made,  rest  becomes  a  highly  impor- 
tant element  in  the  treatment.    The  patient  sh<uild  be  advised 
to  stop  all  reading  and  writing;  if  weather  permit,  to  seek  di-M 
version  and  employment  in  the  open  air.    If  photophobia  be  ^ 
present,  colored  glasses  may  be  advised,,  or  other  protection  - 
from  glare;  but  in  ordinary  cases  of  mere  hypertemia  of  tha  i 
choroid,  this  will  not  be  necessary.    A  few  days  of  rest  with 
inquiry  into  the  probable  cause  of  the  overloading  of  the  chO' 
roidal  vessels,  and  an  attention  to  this,  will  probably  soon  bring 
the  case  t-o  a  successful  end^  unless  there  be  constitutional  con- 
ditions that  preclude  entire  recovery. 

CHOROIDAL  HEMORRHAGES. 

Hemorrhage  into  the  choroid  is  not  so  often  seen  as  in  the| 
retina.    Loring '  believes  that  there  ia  something  in  the  con- 
struction of  the  walla  of  the  choroidal  vessels,  that  does  nofej 
allow  of  an  escape  of  blood  so  easily  as  from  the  retina.  The 
diagnosis  of  choroidal  hemorrhage  ia  made  from  the  fact  that 
the  retinal  vessels  may  be  seen  running  over  the  spot  where  the  ^ 
blood  is  effused.    Sometimes,  the  hemorrhages  are  in  both  the 
retinal  and  choroidal  vessels.    It  is  not  easy  to  say  whether  a 
given  hemorrhage  is  in  the  choroid  or  outer  layers  of  the  retina. 

Treatment.— Thi^  ia  chiefly  expectant.    The  blood  may  b© 
absorbed,  but  the  tissue  is  apt  to  be  greatly  damaged. 
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This  may  beilivirled  into  two  forms:  serous  and  plastic.  In 
serous  intiaramatioii  uf  the  choroid,  there  are  generally  opacitiea 
on  the  posterior  surface  of  the  cornea,  and  in  the  vitreous  humor 
that  prevent  a  full  view  or  any  good  view  of  the  choroid. 
When  the  media  are  clear  enough  to  permit  examination,  we 
find  marked  changes  in  the  fundus.  There  are  spots  of  atro^Hiy 
and  exudation  surrounded  hy  pigment,  or  the  tissue  is  thinned 
wasked-ont  fi'^sue  (Loring")  with  punctate  appearances  of  pig- 
ment scattered  about.  These  changes  are  chiefly  seen  at  the 
anterior  part  of  the  e3'e.  There  is  also  a  cloudiness  of  the  hack 
part  of  the  vitreous,  complete  disorganization  of  the  back  part 
of  the  eye.     Detachment  of  the  vitreous  and  retina  may  occur. 

Treat ment,-~li  the  general  strength  of  the  patient  allow, 
this  should  Ije  decidedly  antiphlogistic:  local  blood -letting,  in- 
unctions of  mercury,  and  hypodennic  injections  of  pilo<*arpine 
are  to  be  resorted  to.  If  tlie  case  l>e  not  violent  but  insidious, 
and  in  pers{_>ns  somewhat  reduced  in  general  health,  it  is  better  to 
confine  one's  self  to  the  internal  administration  of  mercury  bi- 
chloride, in  smaller  doses,  long  continued,  and  to  colored  glasses. 
The  cause  of  the  choroiditis,  will  naturally  have  much  to  do  with 
the  character  of  the  treatment.  If  it  be  a  traumatic  one,  general 
and  local  hygiene,  until  the  disease  run  its  course,  will  some* 
times  l>e  the  only  treatment  re<;[uired ;  but  even  traumatic  cases 
are  often  benefited  by  active  internal  treatment,  especially  by 
the  use  of  hyixKlermic  injections  of  the  muriate  of  piltx^arpine. 
This  should  be  begun  with  a  small  dose,  in  an  adult  five  minims 
of  a  two-per-cent  solution.  The  dose  should  be  increasei:!  until 
active  sweating  is  produced  after  each  application,  and  main- 
tained at  this  from  ten  days  to  three  weeks^  according  to  the 
patient^s  improvement  and  strength,  and  so  forth. 

In  the  course  of  cerebro-spinal  meningitis,  severe  inflamma- 
tions of  the  choroid  and  retina  may  occur.  They  may  be  sup- 
purative in  character,  and  lead  to  the  detachment  of  the 
choroid  and  retina.  Fortimately,  they  often  attack  but  one  eye. 
But  in  a  given  contingent  of  cases,  a  certain  proportion  of 
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eyes  are  affected.  The  eyelids  may  present  the  appearance 
as  seen  in  piiruLent  ophthalmia.  There  la  also  conjunctivitis 
and  photophobia,  and  there  may  be  inflammation  of  the 
cornea.  In  an  epidemic  occurring  in  the  vicinity  of  Heidel- 
berg, from  four  to  five  per  cent  ot  the  sick  were  aifected  with 
an  intra-ocular  disease^  deKcribed  by  Knapp.  Of  eighteen  ciise& 
seen  by  him,  bhndness  resulted  in  every  case  but  one.  Knapp 
regards  the  disease  as  a  plastic  choroiditis,  with  consecutive  de- 
tachment of  the  retina.  Other  observers  coniirm  the.se  observa- 
tions. Home  consider  it  to  be  a  purulent  inflammation  of  the 
iris,  ciliary  body,  and  choroid.  It  is  very  imjxjrtant  that  the 
eye  should  l>e  examined  with  the  ophthalmoscope  in  the  very 
beginning  of  any  ocular  symptoms,  if  only  for  the  prognosis. 

Dr.  Randolph '  reports  thirty-five  cases  of  meningitis  in 
which  the  eyes  were  examined.  The  predomiuant  trouble  in 
the  cases  observed  by  him,  was  congestion  of  the  retinal  veins 
and  optic  disc.  In  two  cases  the  eyes  were  normal,  in  one  there 
was  hemorrhagic  retinitis,  with  thrombosis  of  the  central  vein- 
Randolph  thinks  that  every  extensive  epidemic  is  apt  to  be  as- 
sociated with  a  special  type  of  eye  affection.  It  certainly  is 
remarkable  that  four  observers  preceding  him,  of  wliom  Knapp 
was  one,  moat  often  observed  suppurative  inflammation  of  the 
uveal  tract,  and  make  no  particular  mention  of  any  other  dis- 
eases of  the  eye.  Four  other  abservere.  of  whom  Niemeyer  and 
Ziemssen  were  two,  met  with  a  keratitis,  while  iu  the  cases 
observed  by  Dr.  Randolph,  tortuosity  and  distention  of  the 
retinal  veins,  and  more  or  less  congestion  of  the  optic  disc,  were 
the  marked  symptoms.  Of  Dr.  Randolph's  thirty-six  cases,  not 
counting  those  which  had  double  vision,  only  three  complained 
that  they  could  not  see  distinctly. 

Prognosis. — The  prognosis  is  scarcely  ever  entirely  favorable 
for  complete  recovery,  that  is,  with  full  integrity  of  the  eye,  in 
plastic  clioroiditis.  The  ravages  of  the  disease,  even  when  a 
fair  degree  of  vision  remains*  are  seen  in  the  ophthalmoscopic 
picture  of  atrophy,  displaced  pigment,  and  so  forth  (see  col- 
ored plate  No.  VI,), 
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CHAPTER  XIX. 
DISEASES  OF  THE  RETINA. 

Hyperemia  of  the  Retina.— HyperEeHthesia.—AriEestlieaia.—RfltitiitiB.— Albu- 
minuric RetinitiB. — Suppuration  of  the  Retina. — Retinitis  Figtiientv&a.^ 
DetacIiTitetit  of  the  Retina. — Epilwpsy  of  the  Retina* — Glioma. — Retinitis 
Hemorrhagica.— In  juries  of  the  Retiaa,  ConcuBsion,  Cyate,  Dazzling. 

Retinitis,  or  inflammation  of  the  retina,  exists  in  various 
forms  and  as  a  consei^uence  of  various  diyeases.  It  may  occui' 
independently,  that  is,  quite  apart  from  other  inflammations  of 
the  eye,  but  it  is  more  frequently  associated  with  diseases  of  the 
optic  nerve,  the  choroid^  or  tlie  meninges  of  the  hrain.  It  arises 
in  the  course  of  Bright's  disease,  diabetes,  leuki^mia,  syphilia^ 
and  other  constitutional  diseases. 

HYPEREMIA  OF  THE  RETINA. 

It  can  scarcely  be  denied  from  subjective  symptoraH,  and 
from  analogy  with  the  atfections  of  other  parte  of  the  body, 
that  there  may  be  a  hypersemia  of  the  retina,  but  this  is  diffi- 
cult of  ix>8itive  diagnosis  with  the  ophthalm^iscope.  and  is  to 
be  inferred  rather  than  demonstrated.  It  may  be  caused  by 
certain  drugs,  prolonged  exposure  to  a  glare  of  light,  by  fine 
work  on  near  objects,  especially  if  there  be  an  iinoorrected 
refractive  anomaly,  usually  hypeJupic  or  mixed  astigmatism. 
The  whole  fundus  oculi  looks  too  red,  iu  hyperfemia  of  the  ret- 
ina. The  arteries  may  lie  enlarged,  and  the  smaller  branches 
more  numerous.  To  estimate  the  latter,  it  is  well  to  adopt 
Jaeger's  plan  of  counting  the  vessels,  and  comparing  the  number 
with  those  of  a  normal  eye.  The  veins  usually  pulsate,  The 
eye  itself  m  irritable  and  easily  fatigued,  and  dreads  even  or- 
dinary daylight.  The  optic  papilla  gives  a  general  appearance 
of  being  flushed. 

Treatment.  ~*The  indications  are  to  search  out  the  cause  and 
remove  thiR,  if  possible;  when,  with  rest  and  shading  of  the  eyes 
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with  colored  glasses,  and  sn  forth,  the  eye  may  soon  recover. 
Passive  venous  coiifjestion  of  the  retina,  may  occur  from  an^- 
ohstruction  to  the  outflow  of  venous  blood.  The  veins  then  are 
large,  tortuous,  dark,  and  pulsating. 

HYPEK^THESIA  OF  THE  RETINA. 

There  are  casea  in  which  the  retina  is  over^sensitive  to  light, 
phosphenes  are  seen,  the  retinal  image  remains  unduly  long, 
spasm  of  the  orl>icularis  muscle  occurs,  neuralgia  is  complained 
of,  and  yet  no  lesion  of  the  retina,  nor  of  the  other  parts  of  the 
eye  is  discovered.  Exact  examination  generally  shows,  that  the 
greater  number  of  these  eases  have  a  lesion  that  may  be  found, 
yet  there  are  probably  some  in  which  our  present  means  of  ex- 
amination, or  tlie  present  state  of  our  knowledge,  fails  to  det-ect 
anything,  and  yet  when  the  refractive  errors  are  corrected, 
these  symptoms  remain.  They  may,,  with  reserve,  be  put  down 
in  the  class  of  retinal  irritations  and  liyperaesthesia. 

Treafment, — Such  cases  should  be  treated  by  rest  of  the  eyes, 
with  pleasant  mental  occupation,  the  use  of  tonica,  especially 
strychnine  and  iron,  change  of  air,  and  so  forth. 

ANAESTHESIA  OF  THE  RETINA. 

Blunting  of  the  perceptive  power  of  the  retina,  may  occur  as 
a  result  of  injuries,  such  as  concuasions,  blows,  lightning  stroke,' 
disease  of  the  eye  {amblyopia  ex  anopsia),  as  in  Sfj^uint,  neuralgia 
of  the  fifth  nerve,  and  in  old  age.  Like  hyjierEeetbeeia  of  the 
retina^  the  frequency  of  this  disease  is  exaggerated.  It  is  a  very 
rare  affection,  except  possibly  in  strabismus,  when  its  existence  is 
still  an  unsettled  (juestion.  Malingerers  come  into  consideration 
in  this  connection,  as  well  as  in  diseases  of  the  optic  nerve,  for  they 
are  apt  to  claim  insensibility  to  light  and  impressions  on  the  ret* 
ina^  when  no  lesion  is  found,  and  yet  it  is  impossible  on  account 
of  the  occasional  occurrence  of  amblyopia  without  lesion,  to  &ay  in 
all  cases,  whether  or  not  th(>se  who  claim  to  be  blind  are  actu- 
ally malingerers.  Some  of  these  cases  clear  up  by  complete  re- 
covery. In  others*  lesions  Rre  slowly  developed,  which  show 
that  a  morbid  process  is  making  its  way  into  the  tissues  of  the 
retina.    The  distinctness  of  vision,  is  sometimes  very  much  im- 


paired  in  these  cases;  with  poor  light  they  see  rauch  worse  pro- 
portionately ihemeralopia)  ijit^^p%  daj:  visionl.  In  cases 
of  aniEsthesia  from  squint,  sj'stematic  exercise  of  the  ej'e  is  to 
be  advised  (Javal*.  This  subject  will  be  more  fully  treated  of 
under  the  head  of  StrabisTxius. 

EETINinS. 

This  disease  is  characterized  by  the  following  ophthalmo- 
scopic appearances: 

1.  An  opacity  of  the  retina.  This  varies  in  intensity  from 
the  appearaance  of  a  very  delicate  mist  or  film  (veiled  appear- 
ance ^  to  that  of  a  dense  white  patch  of  exudation. 

2-  The  edges,  particularly  of  the  optic  papilla,  are  blurred, 

3.  No  marked  change  is  seen  in  the  early  stages  in  the  cali- 
bre of  the  arteries^  but  the  veins  are  distended  and  tortuous. 

4.  Exudations  are  seen  along  the  course  of  the  vessels  and 
sometimes  o\'er  them. 

5.  There  may  be  blood  extravasations,  irregular  in  shape, 
and  of  a  bright  red  color.  If  they  are  situated  in  the  inner  lay- 
ers, among  the  nerve-fibres,  they  are  striated  and  have  feathery 
edges.  If  they  are  in  the  outer  layers,  they  are  more  smooth 
and  uniform. 

Besides  these  symptoms,  in  specific  forms  of  infiammation  or 
degeneration  of  tissue,  such  as  occur  in  Bright's  disease,  there 
are  peculiar  changes,  pathognomonic  of  constitutional  affections, 
which  will  be  described  in  speaking  of  dialectic  and  albuuiinuric 
retinitis.  ^ 

The  vision  in  retinitis  is  variously  impaired.  It  is  not  al- 
ways possible  from  a  given  ophthalmoscopic  examination,  to  say 
how  much  we  shall  find  the  vision  impaired.  With  an  apparently 
slight  lesion,  we  may  find  the  vision  much  reduced;  on  the  other 
hand,  with  very  marked  and  extensive  changes  remote  from  the 
macula,  or  even  near  it,  the  vision  may  be  f^,  Subjectively,  the 
patients  comr>lain  of  dull  heavy  pains,  and  a  vision  as  if  objects 
were  seen  through  a  veil,  mist,  or  haze.  The  disease  may  run 
an  acute  cnurae,  and  may  end  in  nearly  perfect  resolution,  or  in 
atrophy  and  blindness, 

Causna. — ^Retiuitis  may  depend  upon  exposure  to  a  glare  of 
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light,  in  tropical  countries  especially^  or  to  the  snow,  or  moon. 
Sailors  are  particularly  liable  to  this  latter  form.  Syphilis  very 
often  produces  neuro-retinitia  or  pan-retinitia.  But  there  are  no 
positive  ophthalmoscopic  appearances,  by  which  we  may  distin- 
guish  syphilitic  retinitis,  from  certain  forms  where  syphilis  has 
never  existed.  It  occurs  exclusively  in  acquired  syphilis.  Ret- 
initis may  occur  aud  frequently  does  from  extension  of  the  dis- 
ease from  the  optic  nerve  and  from  the  choroid.  Fortunately, 
retinitis  usually  attacks  the  connective  tissue  primarily,  the 
nerve  tissue  last.  Tlje  inflammatory  material  filters  into  the 
tissue,  and  then  appears  as  an  exudation,  looking  as  has  been 
already  described. 

The  tissue  of  the  retina  after  having  been  swelled  and  oede- 
matous  may  undergo  sclerosis,  fatty  degeneration,  and  atrophy. 
The  extravasations  of  blood  may  be  absorbed,  or  tbey  may  be 
changed  into  an  opaque  degenerated  mass. 

RETINITIS  ALBUMimJRICA  OR  NEPHRITIC  RETINITI9.  ^ 

This  is  a  form  of  retinitis  of  such  importance  as  to  demand 
a  separate  notice. 

The  characteristic  ophthalmoscopic  appearances  are: 

1.  Considerable  exudation  which  soon  undergoes  fatty  de- 
generation, especially  in  the  region  of  the  papilla. 

2.  A  number  of  white  or  fawn-colored,  glistening,  stellifonn 
spots  are  seen. 

3.  Numerous  hemorrhages,  generally  irregular  in  shape. 
The  i^eculiar  appearances  in  Bright'a  disease,  are  late  in  the  gen- 
eral degeneration  of  the  tissues,  which  characterizes  what  it 
known  under  that  head.  Yet  the  ophthalmoscope  may  give 
the  til's t  ]x>sitive  evidence  of  the  presence  of  this  grave  consti- 
tutional disorder.  In  several  instances,  I  have  diagnosticated 
for  com|>&tent  genernl  practitioners  tl>e  existence  of  Bright'8 
disea.se,  of  which  they  were  not  as  yet  aware,  when  hemor- 
rhages into  the  retina  and  the  fawn-colored  spots  have  oc- 
curred. The  prognosis  is  usually  bad.  Indeed,  these  retinal 
spots  gPTierally  indicate  a  Hpe©d\'  fatal  result  from  the  constitu- 
tional disease.  Usually  a  very  few  months  or  even  weeks 
supervene  before  the  patient  succumbs. 
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THE  EYE  IN  ACUTE  BRIGHT'S  DISEASE.-^UIL^MIC  AMAUROSIS. 

Although  it  is  well  known  that  there  is  sometimes  total 
loss  of  sight  in  the  course  of  acnte  Bright's  disease,  the  patho- 
logical conditions  causing  this  are  not  known.  It  is  described 
as  ufceniic  blindness,  hut  occurs,  fortunatc4y,  infrequently. 
After  some  specific  inquiries  in  the  large  hospitals  of  New  York 
— Bellevue.  Mt.  Sinai,  and  St.  Luke's,  where  the  house  physi- 
cians have  shown  me  their  statistics,  and  allowed  me,  at  the  in- 
stance of  the  attending  physicians,  Dra.  Loomis  and  Beverley 
Robinson,  to  examine  the  cases  in  their  wards — I  found  this  to 
be  tlie  case. 

Very  little  has  been  added  to  our  knowledge  of  urfemic  am- 
aurosis since  Graefe  wrote '  more  than  twenty-tive  years  ago. 
In  the  amaurosis  of  acute  Bright*s  disease,  there  is  absolutely 
no  change  to  he  seen  with  the  ophthalmoscope.  CEdema  of  th& 
retina,  is  certainly  not  to  be  considered.  The  mei*est  tj'-ro  in 
ophthalmoscopy  would  detect  this  condition,  did  it  exist.  The 
two  conditions,  urfemic  amaurosis  and  inflammation  of  the  ret- 
ina, with  hemorrhages,  may  occur  together,  as  I  myself  had 
occasion  to  ol>serve  in  the  case  of  a  pregnant  female,  who  be- 
came blind  from  urasmic  amaurosis,  but  recovered  so  as  to  be 
able  to  read  and  sew  for  the  five  or  six  years  after,  during 
which  she  lived.  She  had  retinitis  albuminurica  ujmu  which 
ura?inic  amaurosis  had  supervened.  As  Foerster  says,  there  in 
no  difficulty  in  differential  di;ignus).s.  In  retinitis  albuminurica, 
the  patients  are  gomg  about  and  come  themselves  to  the  physi- 
cian, but  in  nrj^mic  arnauroiiis  the  physician  goes  to  the  patient. 
The  general  condition  is  so  feeble  that  the  patient  is  in  bed. 
There  is  stujwr.  pain  in  the  head,  vomiting  and  general  weak- 
ness, and  ctbtsohtfe  lifutdness.  The  pupil  may  or  may  not  react 
well  to  light.  When  the  pupil  does  react  Foerster  says  that 
the  optic  nerve  must  he  capable  of  conducting  an  impression,  at 
least,  up  to  the  coq)^:lra  quadrigemina.  Graefe  attempted  to 
form  a  prognosis  from  the  reaction  of  the  pupil.  It  was  thought 
to  be  better  when  the  pupil  moves  on  exposure  to  light.  When 
the  patient  recovers  from  the  general  ayraptoms,  the  amaurosis 
is  also  usually  completely  recovered  from.  Those  in  which 
1^^^^^^^^^^'  Arcbir  ffir  Oplithalciolo^ie.  p.  288< 
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complete  recovery  does  not  oeeur  are  probably  mixed  cases  of 
retinitis  albumimirica  find  iiriiemic  amaurosis.  This  recovery 
separates  these  cases  very  distiiiftiy  from  thoae  of  quinine  am- 
aurosis. Foerster  thinks  that  ura'mic  amaurosis  occurs  most 
fre<.iiiently  in  scarlet  fever,  and,  next  to  this,  in  contracted  kid- 
ney. It  is  not  uncommon  in  pregnant  women,  ha%*ing  albumin 
iu  their  urine.  The  uriemic  amaurosis  may  be  caused,  as  sup- 
posed by  Frericha  and  Traulje,  by  blo<jd*i>oisoning.  Traulje 
Bays  there  is  increased  arterial  tension;  that  in  couset^iience  of 
the  watery  excess  in  the  blotxl,  there  is  great  transudation 
into  the  cranial  cavity,  which  leads  to  ansemia  of  the  brain, 
Tlie  theory  of  Traube,  seems  a  more  probalde  one  than  that  of 
blood-poisoning,  which,  judging  from  lead  and  quinine  amau- 
rosia,  is  more  apt  to  harm  the  retina,  than  would  a  very  tem- 
porary overfilling  of  the  contents  of  the  cranium.  From  our 
present  knowledge,  we  may  conclude  that  the  blindness  ui 
urEeraic  amaurosis  is  absolutely  without  ophthahuoscopic  ap- 
pearances, and  that  if  the  affection  be  not  complicated  by  the 
neuro-retinitis  occurring  in  chronic  Bright's  disease,  the  sight 
will  be  fully  restored  after  the  patient  recovers  from  the  general 
sj'mptoms.  The  exact  nature  of  the  morbid  process  producing 
urEeraic  amaurosis  is,  as  yet,  unknown. 


RETINITIS  LEUK.*:BnCA. 

Ophthalmoscopic  Appearances. —  Hound  yellowish  ■  white 
patches,  sometimes  with  red  borders,  strewn  about  the  peri- 
phery of  the  retina  and  near  the  macula.  These  are  formed  of 
masses  of  exuded  white  and  yellow  blood  corpuscles.  The  fundus 
is  pale,  and  the  arteries  are  also  pale. 

Suppuration  of  the  retina  may  occur,  but  it  is  only  interest- 
ing from  a  pathological  point  of  view.  It  may  be  seen  in  ex* 
aminatiou  of  eyes  that  have  had  panophthalmitis. 


RETINITIS  PIGMENTOSA, 

Pigmentary  degeneration  of  the  retina.  This  interesting 
condition,  before  the  invention  of  the  ophthalmoscope,  was 
known  as  night  blindness.  Night  blindness  is  a  s^ymptom  oc- 
curring simply  because  the  greatly  impaired  perceptive  power 
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of  the  retina,  demands  an  excellejit  illumiDation.  This  is  nec- 
essary for  vision  of  enfeebled  retinal  fibres.  Retinitis  pigmen- 
tosa is  seen  as  an  hereditary  aihnent.  Numbers  of  cases  occur 
in  the  same  family  or  its  brunches.  It  is  congenital,  or  begins 
in  early  childhood  and  runs  a  very  slow  course.  For  yeart?,  it 
may  not  advance  at  all^  and  the  patient  may  live  out  his  life 
with  a  reasonable  amount  of  telescopic  vision.  If  it  be  a  severe 
case  and  combined  with  opacity  of  the  posterior  pf)le  of  the  lens, 
the  patient  may  be  nearly 
blind  and  thus  be  prevented 
from  occupations  involving 
any  vision  of  fine  objects. 

On  the  other  hand,  the 
patient  may  see  well  enough 
to  get  through  with  important 
affairs  and  pursuits.  All  this 
depends  upon  the  extent  of 
the  lesions  which  constitute 
the  disease. 

Ophfhaltnoscopic  Appear- 
ances.—Hhe  disease  is  charac- 
terized by  paleness  of  the  optic 
papilla,  attenuated  blood-vessels,  and  the  scattering  of  pigment 
about  the  fundus,  chiefly  toward  the  periphery.  Tlie  pigment 
assumes  peculiar  shapes,  resembling  sometimes  the  wing  of  a 
hat,  or  bone  corpuscles.  The  stroma  of  the  choroid  appears  very 
plainly,  then  also  narrow  black  lines  following  the  course  of  the 

Treafment. — For  advancing  retinitis  pigmentosa,  there  is 
probably  no  remedy.  Fortunately,  in  many  cases,  tlie  disease 
does  not  progress,  or  does  so  at  a  finaiPa  pace,  so  that  its  subjects 
may  live  out  their  days  with  a  motlicum  of  vision,  never  be- 
coming blind.  Strychnia  has  some  reputation  in  progressive 
caaes,  but  I  have  been  unable  to  verify  its  value. 

The  slow  progress  of  retinitis  pigmentosa,  in  well-nourished 
persons,  is  sometimes  very  uoticeable.  I  have  for  the  last  fifteen 
years  observed  a  prosperous  gentleman  having  marked  manifes- 
tations of  this  disease^  with  good  central  vision  with  correcting 
glasses,  who  during  that  time  has  never  got  any  worse.    It  is 


Btead  of  the  pointer,  her  astigmatism  being  corrected,  visioD  is 
I  if  on  one  side,  and  4-  on  the  other.  She  is  a  lady  in 
higher  walks  of  life,  able  to  regulate  her  living  in  the  best 
manner,  and  while  she  suffers  considerable  inconvenience,  and 
is  always  anxious,  she  is  not  known,  except  among  her  most 
intimate  friends,  to  have  any  impairment  of  sight.  She  has  an 
elder  brother  in  the  same  condition.  She  remembers  to  have 
been  troubled  to  see  at  night  since  she  was  nineteen  years  of 
age,  hut  she  does  not  remember  any  difficulty  in  playing  "hide 
and  seek,"  blind  man's  huff/^md  such  games  when  she  was 
a  young  girl.  It  seems,  therefore,  that  the  difficulty  must  have 
advanced  as  she  grew  older.  This  lady  is  exceedingly  well 
nourished,  and  bears  every  evidence  of  health.  The  brother,  a 
gentleman  of  fifty  years  of  age,  has  much  less  vision,  -ffl^  on 
one  side  and  -jV^f  on  the  other,  although  he  can  read  No,  1 
Jaeger.    He  seems  to  have  more  trouble  in  every  respect  than  his 
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%  although,  objectively,  it  cannot  be  seen  that  he  is  much 
Of  late,  however,  lenticular  opacities  have  appeared. 

DETACHMENT  OF  THE  RETINA. 

The  retina  may  become  detached  from  the  vitreous  in  part 
^^iD  totality.  This  is  caused  by  traumatism  or  spontaneously, 
^^^^len  idiopathic,  it  occurs  as  a  result  of  long-standing  inRam- 
btions  of  the  choroid  which  have  involved  the  vitreous  humor 
lessened  its  volume,  so  that  the  retina  has  lost  its  normal 
iNapport.  Effusion  of  inflammatory  material,  blood,  and  so 
Bovfehy  may  also  be  an  exciting  cause.  Tumors  beneath  it  also 
Avilach  it.  Elongation  of  the  eyeball,  myopia,  is  a  fruitful 
Ipource  of  detachment  of  the  retina.  The  stretching  of  the  globe 
itt  perhaps  not  so  much  the  cause  as  the  chronic  choroidal  dis- 
^vee,  that  so  often  exists  in  conjunction  with  myopia. 

Ophthalmoscopic  Appearances. — In  partial  detachments,  a 
Kreenish  or  bluish  wave  is  seen  in  some  part  of  the  fundus, 
^9oating  more  or  less  forward.  With  the  ophthalmoscope  direct 
^iiiimiiiiiliiiii  this  will  be  found  by  measurement  to  project  for- 
^%vard  from  the  other  parts  of  the  fundus  from  one  to  more  diop- 
'^OB.  The  retinal  vessels  bend  over  this  and  the  red  choroidal 
^"Keflex  surrounds  it.  In  small  detachments  more  lines  of  undu- 
'^itions  are  seen.  In  total  detachment,  the  whole  retina  being 
!.~'*ttrown  forward  in  funnel  shape,  a  greenish-brown  mass  is  seen, 
^  ;^haps  mingled  hei'e  and  there  with  glistening  patches  of  cho- 
~  Iwterin.    This,  usually,  is  a  final  result,  and  not  a  primary  one. 

Prognosis. — In  traumatic  detachments  occurring  in  eyes 
I.,  teetofore  healthy,  reattachment  may  occur,  with  a  diminution 
^  of  the  field  of  vision.  Complete  restoratiou  of  the  fields  even  in 
^  these  cases  is  very  rare.  The  prognosis  in  idiopathic  cases  de- 
K  pends  entirely  upon  the  extent  of  the  choroidal  and  vitreous 
l^-  dnease.  If  this  be  slight,  and  the  detachment  has  been  in- 
l^-dnoed  by  a  traumatism,  it  is  possible  to  secure  union,  which  is 
Biore  or  less  permanent,  but  on  the  whole,  in  idiopatliic  detacli- 
'ttent,  the  prognosis  is  unfavorable.  The  detachment  may  in- 
ttiMe  until  it  is  total;  the  eye  may  become  painful  and  tense, 
id  in  rare  cases  it  must  be  removed,  either  on  account  of  un- 
iirable  pain,  or  lest  it  excite  sympathetic  inflammation  of  the 
iBow-eye. 
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Treabmnt. — lu  traumatic  cases,  the  patient  should  be  put 
ou  his  back  as  soon  as  possible,  and  a  protectiou  bandage  be 
applied.  In  ten  to  twelve  days,  we  may  expect  reattachment; 
sometimes  this  is  permanent. 

In  idiopathic  case.^,  the  recumbent  position  with  hypodemic 
injections  of  pilocarpine  may  be  tried.  Puncture  of  the  retina 
with  a  needle,  at  the  point  of  greatest  detachment,  is  also  jjer- 
formed,  with  only  moderate  success. ' 

EMBOLISM  OF  THE  ARTERIA  CENTRALIS  RETINA. 

Ophthalmoscopic  Appearances. — The  optic  papilla  is  white, 
the  blood-vessels  small;  the  retina  is  opaque,  except  at  the 
macula,  where  there  is  a  bright  red  spot.  Subsequently,  the 
tissues  atrophy  and  various  changes  are  seen  in  the  choroid  and 
retina,  cholesterin  formations,  and  so  forth.  The  subjects  of 
embolism  of  the  central  artery  find  themselves  suddenly  blind, 
without  apparent  cause. 

They  are  usually  rheumatic  subjects,  and  often  have  lesions 
of  the  heart.  A  few  cases  are  said  to  recover.  I  have  never 
seen  a  case  of  recovery  in  embolism  of  the  central  artery.  Atrophy 
of  the  nerve  and  retina  usually  results. 

Other  ophthalmoscopic  appearances  may  simulate  embol- 
ism ;  for  example,  they  may  be  caused  by  retro  bulbar  neuritis 
optica  and  retro-bulbar  hemorrhage.  The  first  anatomical 
demonstration  of  embolism  of  the  retinal  artery  was  made  by 
Schweigger  '  in  one  of  Graefe's  cases,  Schweigger's  observa- 
tion was  contirmed  by  Sichel,  Nettleship,  Priestley  Smith,  and 
Schmidt- Hirapler,  in  other  cases.  Iridectomy,  paracentesis,  and 
early  massage  of  the  eye  (Mauthner)  are  recommended. 
Schmidt-Rimpler  treated  one  case  successfully,  by  first  making 
a  passage  to  the  first  nerve  aa  in  optico-ciliary  neurotomy,  and 
then  making  slight  pressure  upon  the  nerve  with  the  strabismus 
hook. 

EPILEPSY  OF  THE  RETINA. 

This  name  is  given  to  a  very  rare  condition,  only  known  from 
subjective  symptoms,  because  ophthalmoscopic  examinations* 
which  in  the  nature  of  things  have  been  very  seldom  successfulv 

>  Schmidt  Hiai]jler;  ''Ophtlmlinoscopy,"  page '^51,  American  ediUon. 
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reveal  nothing.  T!ie  patient  tells  of  a  sudden  dimness  of  vision 
advancing  from  the  periphery  of  the  field  toward  the  centre, 
until  total  blindness  results,  which  generally  lasts  but  a  few 
minutes  and  then  completely  disappears.  The  attacks  occur  at 
variable  intervals  and  may  affect  one  or  both  eyes.  The  condi- 
tion is  supixiFied  to  be  due  to  spasm  of  the  retinal  vessels.  It  oc- 
curs in  migraine. 


This  is  a  tumor  of  the  retina  which  occurs  almost  exclusively 
in  young  children.  It  is  often^  on  account  of  the  youth  of  the 
subjects^  unnoticed  until  far  advanced.  It  appears  as  a  bright 
grayish  tumor  projecting  into  the  vitreous.  It  may  be  mistaken 
for  detachment  of  the  retina.  The  eye  may  have  a  normal 
appearance.  As  the  tumor  grows  it  breaks  through  the  globe, 
as  a  fungous  growth,  and  occasions  great  pain  and  suffering,, 
until  the  patient  succumbs. 

Treatment, — Early  enucleation  is  the  only  remedy,  but  this 
avails  only  to  delay  the  disease,  which  extends  to  other  parts  of 
the  body  and  becomes  fatal,  although  in  some  instances  many 
years  have  elapsed  without  a  reap^iearance  of  the  disease.  It 
is  possible,  therefore,  that  a  cure  was  effected  in  these  cases. 


Retlnitls  Hemohruagica. — It  is  perhaps  more  correct  to 
speak  of  retinal  hemorrhage  than  of  retinitis  hemorrhagica.  Yet 
there  are  cases  of  hemorrhage  from  the  retinal  vessels,  which 
produce  or  end  in  glaucoma.  These  occur  chiefly  in  old  people, 
and  are  to  be  regarded  as  a  sign  of  general  arterial  degeneration. 
That  hemorrhages  occur  in  the  retinal  vessels  in  the  tx^urse  of 
Bright disease  has  already  been  sufficiently  spoken  of.  Indeed 
any  form  retinitis  may  be  associated  with  bleeding  from  the 
small  vessels,  of  the  retina.  Spontaneous  hemorrhages  unasso- 
ciated  with  any  known  cau^e  in  the  general  or  local  (ocular) 
condition  of  the  patient  sometimes  occur,  and  if  not  in  the  region 
ol  the  macula  may  clear  up,  and  leave  the  vision  uniiiipaireHl. 
Traumatism  ia  a  fruitful  source  of  retinal  hemorrhages, 
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whicht  if  extensive,  separate  the  retina  from  the  choroid  and 
ruin  the  eye.  but  injuries  to  the  retina  are  much  more  apt  to 
produce  an  injury  ending  in  vaaculiti^i  or  oedema  than  hemor- 
rhage. Donble^sided  retinitis,  resembling  that  from  Bright's 
disease,  was  reported  by  McHardy,  and  (juoted  by  Loring.' 
Acute  oedema  presents  the  ophthalmoscopic  appearance  of  gray- 
ish or  white  patches  which  may  quickly  disappear.  Certain 
injuries  tii  the  retina,  although  they  may  not  at  once  produce 
impairment  of  the  vit^iou.  afterward  end  in  atrophy  of  the  optic 
nerve,  Loring'  thinks  that  such  injuries  affect  the  optic  nerve 
or  even  the  orbit  by  t'ontre'Coiip,  and  cau^^  molecular  changes 
in  the  nerve  or  even  in  the  brain. 

Rupture  ok  the  retixa,  without  that  of  the  choroid,  has 
been  known  to  occur.  Loring  saw  one  such  case,  when  a 
gentleman  was  thrown  from  his  horse,  striking  on  his  head. 
A  large  rent  occurred  in  the  retina  passing  through  the  macula* 
revealing  the  stroma  of  the  choroid  without  rupturing  the 
latter. 

Cysts  of  the  retina  have  "been  observed.  They  are  easily 
mistaken  for  detachment.  In  one  such  case,  that  of  the  late 
D.  F.  Cocks,  a  large  cyst  completely  disappeared,  and  eighteen 
montlis  after  had  not  reappeared.* 

Dazzling  ok  the  Retisa. — This  occurs  from  prolonged  ex- 
posure to  the  bright  light  of  the  moon  on  the  deck  of  a  ship, 
among  sailors  in  the  tropics^  or  from  watching  an  eclipse 
without  proper  protection  of  the  eyes.  A  single  intense  flash  of 
light  may  cause  retinitis.  Certain  unsteady  electric  hghta  are 
dangerous  to  the  eyes  on  this  account. 


*  "Text-B<iok  of  Ophthalmoacopy, "  vol.  i.,  p.  Tt. 

'  Loc.  Hi. 
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DISEASES   OF  THE   VITREOUS  HUMOR. 

Hyalilis-— Opaciti€B  of  the  Vitreous. — Miiacfe  Volitaiites  or  Floating  Bixix**b. — 
Mout-'hes  Volaiitea. — MyodeHopsia.  — ^yiichysis  Stiutillaus. — Forf  ign  Botlies. 
— Cyaticercufl. — Filaria. — Vesaela  of  New  Foriuation  of  the  Vitreoue. 

While  hyalitis  or  inflararaation  of  the  vitreous  humor,  is 
selrlora  an  independent  disease,  it  presents  phenomena  of  suffi- 
cient interest  for  a  separate  study,  provided  always  that  it  is 
properly  considered  as  an  affection  de^jendent  in  a  large  ma- 
jority of  cases  upon  iridcvchoroiditis.  choroiditis,  or  cataract. 
Hyalitis  is  seen  as  a  turbidity  of  the  vitreous  humor  in  various 
inflammations  of  the  eye.  The  products  of  these  inflammations, 
piipnent,  blood,  may  often  be  seen  in  the  vitreous  body.  The 
ophtlialmoscapic  picture  is  a  varied  one,  Sometimes  the  whole 
vitreous  is  so  turbid  that  no  reflex  is  seen.  Again,  the  disc  of 
the  optic  nerve  and  retina,  are  seen  as  though  a  cloud  or  veil  or 
small  particles  pass  up  and  down  over  the  field.  Again,  tlie 
vitreous  is  filled  with  Ijrilliantf  glistening  golden  bodies  which 
illuminate  the  whole  field  (synchysia  scintillans)-  Membranes 
also  sometimes  form  in  the  vitreous  after  extraction  of  the  lens. 
It  is  rare  to  find  a  vitreous  humor  entirely  free  from  disease; 
that  is  to  say,  entirely  clear  after  estraction  of  cataract.  The 
vitreous  is  rarely  perfectly  free  from  turbidity  in  advanced  age. 

PEiiSisTEXT  Hyaloid  Artkry. — In  rare  cases,  this  vessel 
remains  through  life  insteatl  of  disap|jearing  before  birth.  It 
is  seen  as  a  brownish  string,  reaching  from  the  parietal  capsule 
to  the  optic  papilla.  The  subject  of  foreign  bodies  in  the  vitre- 
ous, has  already  lieen  quite  fully  discussed  in  the  chapter  on 
Injuries  of  the  Choroid,  and  need  not  be  further  illustrated  at 
this  point. 

Hemorrhages  into  the  vitreous,  occur  among  young  men  and 
young  women,  at  the  age  of  puberty,  and  in  women  at  the  cli- 
macteric, and  from  traumatism.  The  idiopathic  cases  very 
often  end  in  full  absorption  of  the  blood,  and  in  restoration  of  the 
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vision.    The  hemtirrhage  in  kliopathic  rnses,  is  not  UHiiaily 
extensive,  as  to  briag  tbe  vision  Oown  to  a  point  whevt?  Xhv 
tient  cannot  read  coarse  type,  anJ  go  about  i-eadily  without 
distance.    The  treatment  in  tbeae  hemorrhages  should  be 
rest  of  tbe  eyes  from  any  trying  occupations;  blue  or  • 
glasses  should  be  worn;  and  general  hyg-iene  observc'd,  .i 
drug,  the  corrosive  chloride  of  mercury  in  small  lioses  seems  to 
have  some  efficiency  in  promoting  absorption.    If  not,  it  k  at 
least  with  a  bitter  tincture,  such  as  the  tincture  of  genliang 
valuable  tonic. 

Traumatic  hemorrhages,  unless  very  large,  are  usually 
sorVied.    The  prognosis  as  to  sight  in  these  cases,  depends  w-'i  . 
much  on  the  vitreous,  as  on  the  damage  that  may  bavt- 
done  to  the  surrounding  tissues. 

A  fluid  vitreous  is  often  found  in  senile  cataract  as  a  resell 
of  long-standing  chronic  inflammation.  This  is  discuss^ed  under 
the  head  of  Cataract.  The  fluidity  of  the  vitreous  givaily 
decreases  the  tension  of  an  eye.  It  often  exists  to  such  adegrei 
iis  to  render  the  iris  tremulous,  an  appearance  which  should  be 
carefully  ktoked  for  in  making  a  diagnosis. 

Mcac,«  VoLiTANTES. — ^Objective  opacities  of  the  vitreous, 
is,  those  that  can  W  detected  with  the  ophthalmoscope,  consti 
one  variety  of  musccv  rolitanies^  but  not  the  only  form.  Be 
the  iuventiou  of  the  ophthalmoscope,  it  was  of  course  imjxtafiihlQ 
differentiate  the  objective  from  the  subjective  wiusco*:  that  t 
are  subjective  muscce  is  without  doubt.    But  it  is  probable 
a  more  thorough  examinaWon  than  is  sometimes  made,  wo 
diminish  the  number  of  the  latter.    Yet  in  asthenopia^  mu' 
are  seen  in  the  air,  on  looking  at  tbe  sky,  on  white  pajjer.  aud 
persons  without  asthenopia,  for  years,  with  no  lesion  to  be 
covered.    These  apjiear  as  beads,  strings,  and  crescents.  T 
are  tbe  constituents  of  the  vitreous  casting  a  shadow  upon 
retina  and  then  proje<*ted.    Muscj©  are  also  seen  in  opaci 
of  the  lens.    Certain  muscje  in  the  anterior  part  of  the  vit 
humor,  result  from  opacities  of  the  capsule  which  have 
loosened. 

Tbe  entoptic  investigatioi^  as  to  the  form  and  situatioa 
floating  bodies  in  tbe  vitreous,  lost  much  of  their  importance* 
the  invention  of  the  ophthalmoscope.    Being  able  now  to  de 
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the  slightest  tiirbidity  of  the  vitreous  humor,  and  the  smallest 
opacities  of  the  lens  and  vitreous,  we  are  able  to  give  more  decided 
opinion  as  to  the  nature  and  significance  of  muse;©.  If  they 
cannot  be  seen  by  the  ophthalmoscope,  no  matter  how  graphically 
they  may  be  described  by  the  patient,  we  can  believe  them  to  be 
the  constituent  cells  of  the  vitreous  casting  their  shadows  iijxin 
the  retina.  Although  sometimes  very  disturbing  to  the  patient, 
the  surgeon  may  generally  make  them  less  so,  by  quieting  bis 
fears  as  to  their  significance.  For,  even  if  real  bodies,  they 
often  disappear  in  time,  and  the  less  im^xirtant  ones  do  not  al- 
ways increase.  Donders  thinks  that  the  want  of  acuity  of  vision 
of  advanceil  age,  is  due  in  large  measure  to  changes  in  the  cells 
of  the  vitreous.  In  the  lens,  senile  changes  may  impair  distant 
vision  without  ever  coming  to  the  dignity  of  cataract. 

Young  subjects  who  are  much  troubled  with  musc^  voli- 
tantea  or  mouches  volantes,  as  the  French  say,  are  usually  l>elow 
the  normal  in  general  strength  or  tone.  In  young  men,  and  more 
rarely  in  young  women,  onanism,  self-abuse,  may  contribute  to 
this  general  condition.  Yet  it  is  to  be  remembered  that  the 
experts  of  our  day,  do  not  lay  quite  so  much  stress  iipon  the 
very  common  masturbation  among  young  btjye,  as  was  formerly 
done.  Not  so  much  evil  is  ascribed  to  these  vicious  and  de- 
moralizing habits,  as  was  formerly  the  case  among  medical 
writers.  Yet  in  this  very  matter  of  muscse  volitantes.  the 
subject  of  sexual  excess  iu  adults,  and  masturbation  in  young 
subjects,  should  be  considered  and  inquired  into  under  proper 
circumstances.  But  in  young  girls  especially,  it  is  wriing  to  put 
las(*ivious  ideas  into  their  minds,  by  prurient  inquiries  unless 
under  entirely  exceptional  conditions,  and  then  they  should  be 
examined  through  one  of  their  own  sex. 

CYHTICEBCI. 

In  this  country  and  Great  Britain,  the  presence  of  cysticerci 
in  the  vitreous,  or  indeed  in  any  part  of  the  eye.  is  an  extremely 
rare  occurrence.  I  have  never  seen  such  a  case.  In  North 
Germany,  the  disease  occurs  occasionally.  According  to  Berry,' 
some  statistics  place  the  frequency  as  one  in  five  hundred  cases 
of  diseases  of  the  eye. 

■  Treatise  on  the  £;e,  p.  S2d, 
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In  the  cases  grouped  together  in  this  volume,  obtaiuwlf 
the  rejiorts  of  American  ophthalmic  hospitals,  very  fev  ha 
been  observed.    A  cvsticerciis  when  in  the  vitreoua,  is  said 
develop  between  the  retina  and  the  t-horoid,  when  it  cAuses 
tachment  of  the  retina.    It  ia  only  when  perforatioa  of 
retina  takes  place,  and  the  parasite  escapes  into  the  vi 
that  the  diagnosis  can  be  niade.    When  the  vitreous  mnV 
transparent,  the  vesicle  can  be  distinctly  seen,  and  it5  Da 
diagnosticated  by  the  movements  of  the  neck  of  tho  pa  '" 
which  is  at  times  pnslied  out  and  drawn  in.    Trido-ryolitis is 
up  by  the  cysticercus  and  turbidity  of  the  vitreous  occurs, 
of  course  renders  a  positive  diagnosis  impossible.  The 
rnent  consists  in  the  removal  of  the  parasite.    If  this  he  acc 
plished.  the  eyeball  may  he  saved*  without  atrophy.    If  the 
act  situation  of  the  cysticercus  can  be  made  out,  the  remov 
much  favored.     Of  forty- five  cases  ojx^rated  upon  by  A 
'  Graefe.  of  Halle,  twenty  were  entii*ely  successful.  H 
Grut,  of  Copenhagen,  records  one  case  where  the  parasite 
successfully  removed  and  normal  visual  power  was  sec* 
According  to  Berry '  two  cysticerci  have  been  found  in  one 
but  there  is  no  record  of  both  eyes  having  been  affected 
this  di&ease. 

Schmidt-Rimpler  '  traces  the  cysticercus  to  the  toRniasot 
The  links  of  the  tape-worm  are  exfoliated,  he  says,  and 
out  with  the  f£^es.    The  embryo,  situated  in  the  genitalia 
the  links,  is  found  in  the  dung-heaps  of  meadows  and  fie'  . 
and  from  thence  enters  the  stomach  of  man.  or  dog,  or  pig. " 
the  fixxl  or  water.    Then  it  loses  it-s  covering  through  the 
tion  of  the  gastric  juice,  bores  into  the  blood-vessels  and  vdS' 
deps  about  the  body ;  when  it  is  fixed,  it  begins  its  second  stAg^ 
of  development,  when  it  becomes  known  as  cysticercus. 
cysticercus  is  a  vesicle  with  fluid  contents. 

The  cjTsticercus  may  become  encapsulated  in  the  mu 
tissue  of  the  hog ;  and  if  it  enter  uncooked  the  stomach 
teetines  of  the  human  being,  becomes  a  tape-worm.  Scb 
Rimpler  thinks  it  improbable  that  the  cysticercus  develops 
the  embryo  of  the  tape-worm,  from  the  individual  who  c 
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the  tape-worm.  The  embryos  that  reach  the  eye  do  so  through 
the  blood-vessels.  This  has  been  actually  observed.  Schmidt- 
Rirapler  has  had  a  case  under  observation  for  years  in  which 
the  vitreous  has  remained  normal,  except  a  small  scotoma. 
Cysticerci  do  not  cause  sympathetic  irido-choroiditis,  althou>(h 
slight  sympathetic  irritation  has  been  observed.  It  is  possible 
that  cysticern  occur  more  frequently  in  this  country,  than  has 
yet  been  observed,  Dr,  Cheatham,  of  Louisville,  has  lately  re- 
IKirted  a  case,  the  second  re|M^rted  in  our  country."  '  Certainly 
tape- worm  is  sufBciently  common  here,  to  lead  us  to  be  on  the 
lookout  for  suspicious  scotomata.  Thefiiariaocidi  has  occas- 
ionally been  observed  in  the  vitreous  humor,  as  a  thread-like 
structure.  It  is  more  crimmon  in  Africa,  from  whence  I  have  a 
fine  specimen  removed  from  the  anterior  chamber  by  a  mission- 
ary physician. 

Vessels  of  New  Formation  in  the  Vitreous. — Loring' 
describes  these  as  comparatively  rare,  but  not  so  rare  as  writers 
have  generally  8upix)sed*  According  to  him,  these  are  some- 
times seen  with  a  clear  vitreous  and  give  the  idea  of  primary 
and  independent  affections.  They  reach  far  into  the  vitreous 
and  scarcely  have  any  visible  attachments.  Sometimes  they 
are  supported  by  a  delicate  web  of  connective  tissue,  which  is  so 
thin  as  to  escape  any  but  the  most  exi^iert  and  close  observation. 

These  vascular  new  formations  are  clearly  the  result  of  in- 
Hammation.  Loring  believes  that  they  owe  their  origin  to 
some  kind  of  retinitis,  in  which  the  adventitia  of  the  parent 
vessel  undergoes  a  hyperplasia  and  then  becomes  vascularized. 
If  the  intiammation  be  severe,  the  vitreous  is  at  first  turbid,  but 
it  finally  clears  up.  The  ophthalmoscopic  picture  is  then  a 
beautiful  one.  Cases  were  seen  by  Lorinc  in  which  the  vessels 
seemed  to  ''extend  forward  toward  the  observer  like  branches 
of  coral,  in  a  perfectly  transparent  fluid,  ^^nth  here  and  there  a 
feathery  membrane  connectin*:  different  brandies.'*  Some- 
times they  appeared  as  "a  shorty  thick  red  fringe**  moving 
to  and  fro  with  the  varying  movements  of  the  eye.  The  ves- 
sels were  venous  in  character. 


'  AudhIs  of  OphtliAlmolo^  and  Otology,  vol.  iii..  No.  3. 
'  Loring,  "Text-Book  of  O^ihthalmoecopy, "  toI.  ii. ,  p.  40 


CHAPTEH  XXT. 
DISEASES  OP  THE  OPTIC  NERVE. 

Neuritis  Optica.— Atrophy.— Am blyoiJia  frjiiii  Alcohol  and  Tobacco. — Colloid 
DegeneratioQ,— Opaque  Nerve  Fibres^ 

iKFLAStMATiON  of  the  optic  nerre,  optic  neuritis,  is  rarely, 
perhaps  never,  an  independent  affection.  It  arises  by  extension 
from  the  meninges  of  the  brain  or  from  the  retina  and  choroid. 
It  also  occurs  as  a  result  of  the  action  of  certain  poisons  upon 
the  structure  of  the  nerve.  Pressure  upon  the  nerve  and  ob- 
struction to  its  vascular  circulation  from  tumoi^  of  the  orbit, 
foreign  bodies,  absre^SPF!,  iioriostitis  of  the  orbit,  are  among  the 
causes  of  optic  neui'itis.    It  is  also  believed  by  some  (Pooley, 

Deutschman)  that  there  is 
a  sympathetic  iuflaiiima- 
tion  of  the  optic  nerve 
and  retina.  The  excessive 
use  of  alcohol,  of  tobacco, 
inordinate  and  long-con- 
tinued doses  of  quinine, 
are  also  among  the  gen- 
prnlly  ascribed  causes  of 
itptic  neuritis  which  may 
be  finally  followed  by  at- 
rophy. But  the  stage  of 
neuritis  n^ay  have  paseed 
over  before  the  examina- 
tion by  the  ophthalmoscope 
shows  that  atrophy  has  oc- 
ciiri"ed.  But  if  one  is  on 
the  lookout  for  neuritis  optica  in.  for  example,  meningitis, 
liyi>erffimia,  or  inflammation,  in  tumors,  in  diseases  of  the 
mastoid  process  (Kipp),  it  will  sometimes  he  discovered  when 
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scai^ely  suspected.  Optic  neuritis  is  called  ascending  or  de- 
scending, accfirding  as  it  passes  from  the  eye  to  the  nerve,  or 
from  the  brain  to  the  nerve  trunk. 

Ophthalmoscopic  Appearances. — The  slU'faoe  of  the  papilla 
is  of  a  reddish  color  5  the  individual  blood-vessels  cannot  he 
traced ;  there  may  be  swell- 
ing of  the  head  of  the 
nerve,  varying  in  degree 
according  to  the  intensity 
of  the  disease;  the  veins 
are  large  and  dark-colored 
or  tortuous,  or  the  whole 
papilla  may  be  one  mass  of 
exudation,  in  which  the  in- 
dividual parts  of  the  nerve 
cannot  be  traced,  the  out- 
lines being  lost  in  the  tissue 
of  the  retina  and  choroid. 
It  is  to  be  understood  that 
there  are  all  degrees  of  in- 
t^isity  of  optic  neuritis, 
varying  from  what  may  be 
called  hyperemia  or  con- 
gestion, to  the  swollen  mass 
called  an  ol:«tructed  pa|)illa, 
Siatiungspapilh  (German )i 
choked  disc. 

Progitosi's. — This  depends  very  much  upon  the  cause.  Optic 
neuritis  from  syphilis,  narcotic  poisoninga.  alcohol  and  tobacco, 
or  quinine^  may  be  entirely  or  in  part  recovered  from,  while  that 
from  prolonged  pressure,  tumors,  abscGftsea,  and  so  forth,  gen- 
erally leads  to  atrophy  and  complete  loss  of  sight. 

Treatnietit. — This  alsfj  depends  upon  the  cause.  Rest  of  the 
eye,  with  protection  from  bright  light*  abstinence  from  any 
agents  that  have  possibly  poi8one<l  the  blood*  are  indicated  in  all 
cases.  Local  blood-letting,  mercurials,  especially  by  inunction, 
the  sweating  treatment  by  pilocarpine,  are  indicated  in  idiopathic 
cases.  Whore  syphilis  is  the  cause  of  the  neuritis,  it  is  to  be 
vigorously  treated. 


FlO.  He.-CBOJIPP  DtM*  tHCHHTDT-RlUPI-EB.) 
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ATROPHY  OF  THE  OPTIC  NERVES. 

Ophthalmoscopic  Appearances. — The  cptic  papilla  i&  of  a 
whitish  or  grayish  color.  The  arterial  blood-vessels  are  very 
small.  In  advanced  cases  tliey  have  disappeared  altogether :  the 
veius  may  also  be  attenuated  and  the  whole  papilla  have  a 
shriveUdil,  glistening  (rppett ranee. 

Atrophy  of  the  optic  papilla^  may  be  a  r^ult  of  a  neuritis  of 
active  variety,  such  as  has  just  been  descril>ed,  or  it  mny  ap- 
pear, notal.ily  in  syphiJiSj  as  an  atrophic  proces^i,  with  no  indica- 
tions of  neuritis  tliat  our  present  means  of  diagnosis  enable  us 
to  detect.  It  has  then  been  probably  preceded  by  a  lesion  in 
the  cerebrum.  It  also  occiirs  in  diseases  of  the  brain  and  spinal 
coi-d.  The  vision  is  always  impaired,  and  when  the  atrophic 
process  goes  on,  it  is  obliterated.  The  atrophic  process  is,  how- 
ever, sometimes  aiTested,  Tliese  are  also  congenital  cases. 
There  may  he  an  auE^raia  of  the  optic  papilla,  sometimes  mis- 
taken for  atrophy,  which  may  be  completely  recovered  from. 
The  visual  field  is  usually  t-utoff  Hynimetrically  in  the  periphery 
and  as  the  dii^ease  advances  the  tield  l>ecoraea  smaller  and 
smaller.  The  c/jlor  sense  is  impaired.  One  of  the  pathogno- 
monic indications  of  amblyojiia  due  to  excessive  use  of  alcohol, 
is  the  existence  of  a  central  scotoma  for  red. 

Amaurosis  is  the  old  name  for  conditions  which  since  the 
use  of  the  ophthalmoscope  have  been  found  to  be  chiefly  atrophy 
of  the  optic  nerve.  Amblyopia  is  also  a  name,  although  it  is 
that  of  a  symptnm  inaitdy,  applied  even  to  the  present  time  to 
loss  of  sight  due  to  affections  of  the  optic  nerve.  For  example, 
toxic  amblyopia,  or  that  caused  by  alcohol,  tobacco,  quinine, 
lead,  and  so  forth. 

TOXIC  AMBLYOPIA. 

Many  years  ago,  Graefe '  reported  a  few  cases  of  retinitis, 
wbich  he  Kupp(.>sed  to  be  due  to  the  use  of  quinine.  A  review 
of  these  cases  in  the  light  of  modern  investigation,  shows  that 
they  probably  are  not  at  all  due  to  this  drug,  for  they  exhibited 
none  of  the  ajTuptoras  which  in  late  years  have  been  plainly 

^  Archie  ffir  Ophtlialmolugie,  Bd.  iii.,  ii.,  396. 
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niBrked  out,  hy  the  consensus  of  several  writers,  as  indicating 
quinine  anililyopia.  This  may  he  said  to  be  true,  bfcause  these 
symptoms  are  invariably  found  in  all  the  cases.  These  are:  ( I) 
great  concentric  limitation  of  tliti  field  fjf  vision,  &)  that  the 
vision  is  telescopic ^  (2)  lessening  in  the  size  of  the  arteries. 

During  the  first  period  after  tlie  ptjisonoiis  doso  of  quinine 
has  l>een  taken,  there  may  be  complete  obliteration  of  the  vision. 
A  very  large  dose  of  quinine  repeated  sveral  times  is  usually 
necessary  to  produce  amblyopia.  One  of  my  patients,  one  of 
the  very  first  cases  reported^  in  wliich  the  diagnosis  of  amblyopia 
from  (juinine  was  positively  made,  totik  on  a  very  careful 
estimate  480  grains  in  twenty*four  hours.'  An  affection  of 
the  auditory  nerve  is  sometimes  associated  with  that  of  the 
optic  nerves*  so  that  the  patient  is  deaf  as  well  as  blind.  It 
should  be  clearly  understood  that  there  are  no  cases  recorded, 
where  small  or  even  moderately  large  doses  of  quinine  have  pro- 
duced amblyopia.  Amblyopia  froni  quinine,  has  been  more  fre- 
quently observed  in  America  than  in  Europe,  for  the  simple 
reason  that  quinine  is  very  rarely,  if  ever+  employed  in  Europe 
in  such  large  doses  as  is  quite  common  in  America.  In  one  case 
of  quinine  amblyopia  that  came  uuder  my  care,  and  which  I  have 
fully  reported,'  the  quinine  was  used  per  rectum  to  arrest  a  per- 
nicious malarial  fever.  It  is  seen  from  this,  that  although  am- 
hlyopia  does  occur  from  quinine,  it  is  entirely  exceptional  and 
not  to  be  compared  with  those  forms  of  ttixic  amblyopia  that 
niay  result  from  an  habitual  and  excessive  use  of  the  ix>isoning 
agents. 

For  example,  the  amblyopia  that  occurs  among  those  who 
constantly  and  regularly  drink  spirituous  liquors,  is  not  of  the 
exceptional  character  of  that  from  quinine,  while  the  amblyopia 
re|xirted  from  the  use  of  iodoform  as  a  dressing  is  a  very  rare 
occurrence. 

There  liaa  been  much  loose  writing  about  toxic  amblyopia, 
so  much  so  jis  to  cause  a  doubt  in  some  minds  whether  it  is  so 
frequently  caused  by  aU-oliol  and  tobacco,  as  luis  been  supposed ; 
and  some  have  doubted  if  amblyopia  from  tobacco  ever  occurs. 
Ab  for  myself,  I  am  an  agnostic  as  to  this  latter  subject.   I  have 

•  Anjliivea  of  ophthalmology,  vol.  ix.^  No,  \,  p.  81, 
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seen  amblyopia  occurring  in  those  who  drank  heavily,  and 
also  used  tobacco,  but  I  am  not  at  all  sure  that  I  have  seen  a 
case  when  the  constant  and  even  innnoderate  use  of  tobacco 
alone,  has  caused  amblyopia.  SeriouB  harm  to  the  general 
Bj'stem  can  certainly  be  sometimes  traced  to  the  use  of  tobacco, 
but  in  New  York,  at  least,  cases  of  amblyopia  due  to  this  drug 
are  extremely  rare. 

My  late  associate.  Dr.  Edward  T.  Ely,'  examined  the  eyes  of 
one  bundred  and  two  jiersons  working  in  cigar  factories,  under 
generally  unhygienic  conditions  and  using  tobacco  to  excess  in 
smoking.  He  did  not  find  one  case  of  tobacco  amblyopia,  among 
these  one  hundred  and  two.  He  found  s^mie  men  with  presbyopia 
and  byperraetropia,  who  were  embarrassed  in  doing  the  tiner 
parts  of  their  work  and  who  might  have  pfissed  fcjr  cases  of 
amblyopia.  Dr.  Ely  astutely  remarks  that,  if  amblyopia  were 
a  common  disease  among  cigar  makers  and  smokers,  a  certain 
tradition  would  grow  up  among  them  on  this  subject.  But 
none  such  exists.  In  his  inquiries  among  the  most  Intelligent 
workmen,  he  did  not  find  one,  even  among  those  grown  old 
in  the  business,  who  had  even  ever  heard  of  vision  being  im- 
paired by  tobacco.  In  only  two  of  Dr,  Ely*s  cases  did  he  find 
evidence  that  the  amblyopia  might  be  attributed  to  tobacco,  and 
he  did  not  think  the  evidence  ]M.>sitive.  Indeed  it  could  not 
be  called  proof.  In  Turkey,  where  everybody  smokes,  and 
smokes  excessively,  as  has  been  set  forth  by  B.  Carter  and 
myself  and  others,  from  most  reliable  evidence  from  physicians, 
amblyopia  or  amaurosis  from  tobacco  is  unknown.  The  kind  of 
tobacco  used  may  have  something  to  do  in  explaining  the  dis- 
crepancy between  Mr.  Jonathan  Hutchinson's  views  and  those 
here  set  forth,  for  in  London  and  in  Great  Britain,  in  general,  the 
lalx^ring  classes  scera  to  use  a  much  stronger  kind  of  tobacco  than 
is  used  in  this  country  and  in  Turkey.  Yet  some  of  Mr.  Hutch- 
inson^B  own  countrymen  are  almost,  if  not  quite,  as  agnostic  in 
their  views  as  to  the  existence  of  tobacco  amblyopia,  as  is  the 
present  writer.  Among  them  may  be  mentioned  Mr.  R.  B. 
Carter  and  the  lateSolU^erg  Wells,  Mr.  Hutchinson  thinks  that 
total  abstainers  from  stimulants,  are  more  liable  to  suffer  than 
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others,  and  be  has  an  impresBion,  he  saya,  that  on  the  whole 
alcohol  counteracts  tobacco.  Yet.  as  Dr.  Ely  points  out  in  his 
paper,  in  at  least  half  of  the  caaes  reix^rted  by  Mr.  Hutchinson, 
the  patients  were  drinkei-s. 

Treatment. — In  suspected  toxic  amblyopia,  the  use  of  alcohol 
and  t'Obacco  should  be  entirely  discontinued,  and  strychnia  ad- 
ministered. It  is  better  to  employ  the  drug  hypodermically, 
beginning  with  a  very  small  dose,  say  *  oneone-hundred-and-twen- 
tieth  of  a  grain,  and  going  up  slowly  day  by  day  until  a  physi- 
ological effect  l>e  produced.  After  an  interimj  the  treatment 
may  be  resumed. 

It  is  hardly  necessary  to  &ay  that  no  remedy  will  be  of  avail 
if  true  atrophy  has  occurred ;  but  as  anaemia  of  the  optic  papilla 
may  be  mistaken  for  atrophy,  in  at  all  doubtful  cases  it  is 
well  to  give  strychnia.  Besides  this,  the  general  nutrition  should 
be  carefully  looked  after,  and  the  patient  kept  under  the  best 
possible  hygienic-  conditions.  Most  marked  improvement  in  the 
vision,  often  results  from  such  treatment  in  cases  where  the  use 
I  if  alcohd  and  tobacco  are  absolutely  given  up,  and  strychnia 
administered. 

Ophthalmoscopic  Appearances  in  Amblyopia  Supposed  to  be 
from  Afcnfufl  and  Tobacco. — In  amblyopia  due  to  these  agents, 
the  ophthalmoscopic  appearances  are  not  marked.  Observers 
are  apt  to  speak  of  tlie  optic  papilla  as  well  as  the  whole  fundus, 
as  having  a  dirty  ap]>earance.  Sometimes  the  papilla  is  mark- 
edly white,  and  the  vessels  small, 

OPA^iUE  NERVE  FIBRES. 

This  is  a  congenital  condition,  easily  recognized  by  the  oph^ 
thalmi^scope;  but  those  who  are  not  gn  the  lookout  for  the  con- 
dition may  mistake  it  for  serious  disease. 

This  anatomical  conditioii  is  caused  by  a  retention  of  the 
medullary  sheaths,  which  in  a  normal  condition  are  lost  when 
the  nerve  expands  into  the  papilla. 

An  irregidar  white  patch  of  dull  white  opacity  is  seen  to 
involve  usually  a  small  y»art  of  the  jieriphery  of  the  optic  papilla. 
Vessels  may  sometimes  be  seen  under  it.  It  may  affect  one  eye 
alone,  or  be  symmetrical.    It,  of  course,  increases  the  size  of 
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the  blind  spot,  but  does  not  impair  vision  unless  very  large.  Its 
existence  is  almost  always  unsuspe<.'tecl  by  the  patient,  for  the 
simple  reason  that  he  cannot  usually  compare  his  vision  with 
that  of  others  in  such  a  way  as  to  enable  him  to  detect  this  large 
blind  spot.    (See  chromo -lithograph  Ko.  XII, ) 


COLLOID  DEGENERATION  OF  THE  OPTIC  PAPILI.A. 
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Number  eleven  in  the  series  of  chromo- lithographs  appended 
to  this  book,  gives  an  accurate  representation  of  a  peculiar  form 
of  change  in  the  optic  papilla  known  as  colloid  degeneration. 
This  condition  is  the  result  of  an  optic  neuritis,  usually  of  an 
insidious  form.  In  some  cases  the  first  diagnosis  is  made  when 
the  patient  is  not  aware  of  any  loss  of  vision,  but  suffers  from 
asthen«>pia  for  which  glasses  are  desired.  In  one  case  that  I 
saw,  a  lady  in  middle  age,  fifty-two,  was  apparently  sufFeriiig 
from  malarial  t^isoningj  and  an  optic  neuritis  of  a  low  grade 
Was  followed  by  colloid  degeneration  of  the  papilla.  The  vision 
Was  only  moderately  impaired,  when  tlie  disease  had  run  its 
course.  E.  =  -j^;  L.  E.  =  J^.  The  ophthalmoscopic  ap- 
pearances are  those  of  little  grayish -white  masses  heaped  up  on 
the  surface  of  the  papilla. 
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GLAUCOMA— INCREASED  TENSION  OF  THE  EYEBALL. 

rXavKoc,  ffrem,  and  tenniDation  meaning  tumor,  because  of  the  bluiah, 
^eediah,  orgxavifih  appearance  of  the  pupil  (Mackenzie). 

DefinitioD.— Objective  SymiJtoms.—ClaMiGcatiOQ.—Charitcter  of  the  Eicavation 
of  the  Optic  Papilla. — Pathological  Condilion  of  Excavation. —Ophthal- 
moscopic Picture.  — Loring'a  Description. — Increaswl  Teusion. — Statistics  of 
Age  at  which  Glaucoma  Occurs.— Priestley  Smith's  Tables  — Pathology  of 
Glaucoma. —Influence  of  the  Gouty  DiatheBia. — Glauconm  (.'uused  by  My- 
driatics,—Chronic  Glaucoma. -'Differential  DiagnoAis  hetween  it  and  Atro- 
phy of  the  Optic  Nerve. — Etiology  of  Glmicoma. — Glaucomaafter  Extrnctjon 
of  Cataract.— Treatment. — Iridectomy.— Sclerotomy.— The  Value  of  Eserine. 
— Periodic  Glaucoma. 

Here,  as  in  other  instances  in  ophthalmolog)'',  the  name  of  a 
flisease  is  but  an  expression  of  an  obsolete  pathology,  or  a  name 
of  a  symptom,  perhaps  of  itself  not  important.  G-laucoma,  in 
the  professional  acceptation  of  our  time,  is  a  disease  character- 
ized by  increased  tension  of  the  eyeball.  There  are  numerous 
other  symptoms  attached  to  the  ideA  of  glaucoma,  which  will  be 
fully  discussed  in  this  chapter,  but  if  increased  tension  be  pres- 
ent, Khiufoma  may  lie  said  to  exist.  Glaucoma  occurs  in  two 
chief  varieties.  First,  it  is  an  independent  affection  apf>earing 
in  ej'es  that  have  been  previously  healthy  (primary  glaucoma). 
Second,  it  occurs  in  consequence  of  other  diseases,  such,  for  ex- 
ample, as  keratitis,  phakitis  (swelhng  of  the  lens).  In  the  lat- 
ter instance,  it  is  styled  secondary  glaucoma.  The  primary 
form  may  be  further  subtHvided  into  acute  and  chronic  glau- 
coma. 

Primary  glaucoma,  as  distinguished  from  secondarj",  is 
that  form  whose  occurrence  or  existence  cannot  be  referred  to 
any  previous  disease  of  the  eye.  This  is  the  form  of  chief  dis- 
cussion, for,  in  the  nature  of  things,  it  is  that  which  presents 
most  of  the  symptoms  which,  when  grouped^  constitute  the  dis- 
ease, while  in  secondary  glaucoma  the  chief  symptom,  the  in- 
tra-ocular  pressure,  is  perhaps  the  only  one  present. 


The  picture  of  acute  glaucoTna  is  a  decided  one.  The  in- 
creased tension  is  marked.  There  is,  l>eside8.  limitation  of  the 
visual  fields,  and  probably  excavation  of  the  optic  jjapiUa.  But 
this  excavation  may  not  be  seen  in  consequence  of  haziness  of 
the  cornea,  and  turbidity  of  the  aqueous  humor.  There  is  also 
congestion  of  the  general  ocular  conjunctiva  and  of  the  ciliary 
region,  as  well  as  lachryraation  and  photophobia.  The  pupil  in 
dilated  and  the  iris  pushed  forward,  ^vhile  the  cornea  is  insen- 
sible. It  is  possible  to  bring  a  piece  of  pajjer  or  the  like  in  con- 
tact with  it,  without  exciting  any  reflex  action.  In  such  cases 
the  accommodative  power  is  nearly  lost,  and  the  vision  is  much 
impaired.  If  the  fundus  can  be  seen,  the  excavation  of  the 
papilla,  as  well  as  sfKintaueous  pulsation  of  the  arteries,  is 
usually  present.  The  veins  are  dilated  and  tortuous  and  also 
pulsating. 

The  excavation  of  the  optic  disc  iu  g-laucoma  is  peculiar  to 
the  disease.  It  is  complete  to  the  edges  of  the  disc,  and  the  ves- 
sels pass  over  the  sides  in  an  abrupt  way,  as  shown  in  the  ccl- 


A,  Coiigfrnltal  «^xi!Avatkin :  B,  alm|>tiiL'  t^xeaviuiQu;  C%  ^laiicomatouK  i^xcBratiria. 


ored  plate,  Fig.  III.  In  making  an  ophthalmoscopic  examina- 
tion of  the  excavation  in  glaucoma,  by  the  indirect  method*  if 
the  object-lens  be  moved  sideways,  the  margin  of  the  picture 
seems  to  move  over  its  centre  "like  a  frame  over  a  picture.'* 
Besides  all  these  objective  symptoms,  the  patient  will  complaia 
of  constant  neuralgic  pains,  extending  in  the  course  of  thd  i 
facial  Ijranch  of  the  fifth  nerve,  and  of  the  mmt  excruciating- 
character.  Indeed,  those  who  are  not  familiar  with  the  char- 
acteristic phenomena  of  glaucoma  may  inistjike  the  disease  for  ■ 
neuralgia.     This  is  a  grave  error,  which  generally  leads  to 
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allowing  the  patient  to  become  completely  blind.  If  all  these 
symptoms  just  narrated  be  present,  even  the  inexperienced 
surgeon  would  seldom,  if  ever,  mistake  glaucoma,  but  un- 
fortunately they  are  not  usually  all  present  in  one  case.  Yet 
he  who  reraemliers  that  increased  tension  of  an  eyeball  always 
means  glaucoma,  will  never  mistake  it  for  any  other  disease. 

I  am  perfectly  well  aware  of  the  other  classifications,  namely^ 
congestive,  inflammatory,  simple  glaucoma,  and  so  foftb^  aud  syme- 
thing  may  be  said  in  their  favor,  but,  from  careful  observation,  I  am 
convinced  that  the  most  satisfactory  nomenclature  in  that  which 
grou]}s  all  forms  of  primary  glaucoma  under  two  huada,  acute  and 
chronic,  as  has  been  done  here.  It  should  be  said,  in  addition,  that 
not  all  the  cases  of  acute  glaucoma,  that  is  Ut  saj-,  those  attended 
with  grent  pain  and  congestiou  in  the  ciliary  region,  are  also  accom- 
panied by  the  marked  excavation  of  theoptic  papilla,  which  has  been 
described,  but  should  the  attacks  recur  frequently,  the  excavation 
finally  appears. 

In  chronic  glaucoma,  in  the  intervals  of  acute  or  subacute 
attacks,  when  the  intra-ocular  pressure  is  not  increased,  we  are 
obliged  to  dei}end  upon  two  important  conditions  to  enable  us 
to  make  a  diagnosis  between  atrophy  of  the  optic  nerve,  and 
chronic  glaucoma.  These  conditions  are,  first,  the  visual  field. 
The  visual  field  in  atrophy  is  generally  symmetrically  con- 
tracted, while  that  in  glaucoma  is  contracted  unevenly,  more 
to  the  nasal  side.  This  is  an  important  indication,  but  if  it  do 
not  exist  in  conjunction  with  the  other,  it  is  deprived  of  some 
of  its  significance.  It  is,  however,  in  the  character  of  the  ex- 
cavation, in  the  alteence  of  increased  tension,  that  we  make  the 
diagnosis  in  such  cases.  This  excavation  (glaucoma)  is  com- 
plete in  all  the  parts  of  the  optic  papilla.  To  use  one  of  the  old 
similes  in  description,  tlie  vessels  climb  over  its  edges  as  if  out 
of  a  kettle.  The  foregoing  figures  from  Fuchs,  as  well  as 
the  chromodithograph,  illustrate  this.  It  is  remarkable  that 
in  the  early  discussion  of  this  disease,  with  the  light  of  the  re- 
cently invented  ophthalmoscope,  such  ol)servers  as  Jaeger  should 
have  considered  that  which  is  now  so  readily  recognized  as  an 
excavation,  to  be  a  swelling. 

Loring '  observes  that  in  the  earlier  stages  of  glaucoma,  it 

*  "Text- Book  of  OphthalmoBcopy,**  vol.  ii.,  p.  221  et  aeq. 
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may  happen  that  the  excavation  does  not  extend  all  about^  but 
exists  on  one  side,  usually,  not  always^  on  the  temporal  side. 
This  author  considers  it  difficult  to  say  positively  whether  such 
an  excavation  be  a  commencing  glaucomatous  excavation  or  a 
physiolo^cal  onej  that  is  being  transformed  into  a  glaucomatous 
one.  In  the  intra-ocular  pressure  the  lamina  cribrosa  i^  pu&hed 
backward.  In  the  earlier  stages,  the  anterior  portion  is  first 
moved,  while  the  posterior  border  retains  its  original  position. 
Subsequently^  the  latter  also  giveaway,  and  the  tissue  in  front  of 
the  lamina  is  absorbed  until  it  exists  only  as  a  membranous  ex- 
pansion at  the  bottom  of  the  papilla. ' 

Loring  believes  that  it  is  the  implication  of  the  lamina  cri- 
brosa, and  the  changes  that  it  undergoes,  that  chiefly  distinguish 
a  glaucomatous  from  a  physiological  or  atrophic  excavation,  in 
which  the  lamina  retains  its  normal  place.  An  excavation  of 
glaucomatous  typ^  may  be  from  one  to  nearly  two  millime- 
tres.  Of  the  ophthalmoscopic  picture  Loring  remarks  ''that 
the  pale 'blue  color,'  or  the  pale  or  emerald -green  color  of  the 
rim^  especially  on  the  temporal  side,  comes  into  view  with  a  low 
grade  of  iUuraination.  With  the  now  common  illumination 
from  a  frosted  electric  light  of  ItJ-candle  power,  this  effect  can 
be  very  much  Ijetter  seen  than  with  a  lamp  or  gas-burner. 

The  choroid  has  a  part  in  the  ophthalmoscopic  picture.  The 
white  ring  around  the  nerve  is  due  to  atrophy  of  the  choroid. 
This  ring  is  of  varying  width,  while  the  whole  choroid  has  a 
faded,  washed-out  apjiearance  (Loring^  The  vitreous  opacities, 
if  they  exist,  as  some  authorities  claim,  are  certainly  not 
marked  in  chronic  glaucoma,  and  can  only  l>e  seen  by  very  close 
examination.  As  in  atrophy  of  the  optic  nerve,  it  is  somewhat 
of  a  characteristic  of  glaucoma  that  they  do  not  occur,  although 
Loring  argues  that  we  might  naturally  conclude  that  they  are 
present,  as  in  all  affections  of  the  uvea,  but  in  glaucoma  the 
character  of  the  uveal  intlammation  is  rather  that  of  a  Mwelling 
than  an  exudation,  that  does  not,  after  all,  naturally  lead  to 
hyalitis. 

To  note  a  suspected  glauc^^matoua  excavation,  the  direct 
method  of  ophthalmoscopic  examination  is  the  one  to  be  em- 


'  Loringt  loe.  ett. ,  p.  338. 
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ployed,  fbr  one  is  less  likely  to  make  an  error  of  overlooking  an 
incipient  excavation.  Yet  the  inverted  aerial  image  should  not 
he  entirely  given  up,  as  is  too  much  the  custom.  Loring  considers 
the  picture  hy  the  reversed  method,  as  clearer  and  brighter, 
and  he  thinks  that  slight  pulsations,  whether  spontaneous  or 
artificial,  are  more  easily  detected  from  the  concentration  and 
brilliancy  of  the  picture. 

The  degree  of  hardness  of  the  globe  varies  somewliat  in 
health,  according  as  the  sclerotica  is  more  or  less  elastic,  but 
yet  there  is  a  normal  resistance  which  can  only  be  determined 
by  frequent  testing,  and  which  cannot  be  perfectly  described.  The 
surgeon  should  accustom  himself,  by  testing  normal  eyes,  to  de- 
termine whether  or  not  the  tension  is  increased  in  a  given  case. 
While  it  may  be  considered  as  about  the  same  in  all  normal 
eyes,  it  varies  in  diseased  ones  all  the  way  from  extreme  soft- 
ness to  stony  hardness.  To  test  the  tension  of  an  eyeball,  the 
patient  is  directed  to  close  his  eyes  gently,  and  to  look  down- 
ward. The  surgeon  then  places  both  forefingers  upon  the  up- 
per part  of  the  globe,  and  makes  pressure  and  counter-pressure, 
much  as  in  testing  for  fluctuation  in  the  case  of  suspected  ab- 
scess or  the  presence  of  fluids.  The  two  eyes  of  the  same  pa- 
tient should  always  be  carefully  compared.  Bowman  (London, 
1.S60-82)  made  a  system  for  recording  the  tension  as  follows: 

Normal  tension,  Tn. 

T+ 1,  T-|-2,  T+3  for  successive  degrees  of  increased  tension. 
T— 1,  T— 2,  T— 3  for  degrees  of  decreased  tension.  A  sign  of 
interrogation  in  case  of  doubt. 

While  this  system  of  nomenclature  is  of  some  value,  it  is  usu- 
ally sufficient  to  note  that  the  tension  is  increased  or  diminished. 

SYMPTOMS  OF  ACUTE  QLAudoMA. 

The  symptoms  of  glaucoma  of  an  acute  type,  may  be  enu- 
merated as  follows: 

Objective: 

1.  Increase  of  tension. 

2.  Ciliary  and  conjunctival  congestion. 

3.  AnjBsthesia  of  the  cornea. 

4.  General  contraction  of  the  visual  field,  usually  more  to 

the  nasal  side. 
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5.  Haziness  of  the  cornea. 

6.  Turbidity  of  the  aqueous  hutnor. 

7.  Total  excavation  of  the  optic  papilla. 
Suhjective: 

1,  Pain  of  a  neuralgic  and  sometimes  intermittent  character. 
9.  Halo  around  a  lighted  object, 
3,  Impairment  of  vision  and  of  acrommodation- 
In  the  prodromal  stages  of  glaucoma,  a  dull,  heavy  pain  in 
the  forehead  is  also  spoken  of.  The  haziness  of  the  cornea  i& 
due  to  oedema,  as  shown  by  Arlt-  It  is  more  marked  in  the 
centre  of  the  cornea-  Fuchs  shows  that  one  may  demonstrate 
the  cause  of  the  halo  by  looking  out  upon  a  street  light  on  a 
winter^s  evening,  tlirough  a  frosted  pane  of  glass.  Fuchs  '  ad- 
duces the  rapid  clearing  up  of  the  cnniea  after  paracentesis  or 
iridectomy  as  well  as  the  anatomical  examination  as  proof  of 
this.  This  latter  shows  that  the  most  anterior  lamellje  of  the 
cornea  are  separated  from  each  other  by  fluid.  According  to  this 
author,  the  fluid  is  also  found  in  the  shape  nf  minute  drops  be- 
tween Bowman's  membrane  and  the  epithelium,  and  between  the 
epithelial  cells  themselves.  These  are  thus  separated  from  each 
other  on  pressure  upward,  so  that  the  surface  of  the  cornea  be 
comes  earl}'  uneven  and  dull.  If  the  lifting  up  of  the  epithelium 
goes  on  to  any  great  extent,  little  vesicles  appear  on  the  surface 
of  the  cornea. 

But,  as  has  been  said,  acute  glaucoma,  which  no  educated 
physician  ought  to  mistake,  is  by  no  means  often  seen  with  all 
these  phenomena,  which  have  thus  been  detailed.  Even  acute 
glaucoma  admits  of  many  varieties  in  the  severity  and  number 
of  the  symptoms.  AVe  may  see  a  case  of  glaucoma,  with  only 
moderate  attacks  of  pain,  which  quickly  pass  over,  and  with 
very  shght  congestion  of  the  conjunctiva  and  ciliary  body,  and 
with  scarcely  any  dilatation  of  the  pupil  or  auEesthesia  of  the 
cornea,  but  we  may  safely  say,  that  there  are  no  cases  of  acute 
glaucoma,  in  which  there  is  not  impairment  of  vision  and  fail- 
ure of  accommodation,  with  Ihnitation  of  the  visual  field  and 
above  all  increase  of  tension. 

Unfortunately  for  the  patient,  many  cases  of  acute  glaucot&a 


'  '^Lehrbuch,"  p.  377.. 
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pass  over  without  a  diagnosis,  especially  among  the  ignorant 
classes,  or  among  those  who,  although  not  ignorant,  despise 
medical  authority  and  ignore  all  disease  until  actually  overcome 
and  disabled  permanently  by  it.  Among  such  people  one  at* 
tack  succeeds  another.  It  is  treated,  if  treated  at  all,  as  neu- 
ralgia of  the  eye  and  face,  until  the  havoc  made  by  each  attack, 
in  a  gradually  restricted  field  of  vision,  impairment  of  visual 
X>ower,  excavation  of  the  optic-nerve  entrance,  finaUy  culmi- 
nates in  a  rigid  and  widely  dilated  pupil,  an  atrophied  optic 
nerve,  a  stony-hard  globe,  and  complete  loss  of  sight — absolute 
glaucoma.  At  last  opacity  of  the  lens,  secondary  cataract^ 
completes  the  picture,  and  we  have  visual  ruin,  to  which  is 
sometimes  added  a  persistent  aching  pain,  which  can  only  be 
relieved  by  enucleating  the  sightless  eyeball. 

Age  at  which  the  Di3Ease  Occurs. — Acute  glaucoma  is 
predominantly  a  disease  of  the  middle-aged  and  old.  Of  31 
successive  cases  in  my  private  practice  (see  table),  four  only 
occurred  in  persons  under  forty  yefu^  of  age.  That  of  the 
youngest  case  had  a  large  hysterical  element.  Mackenzie 
thought  that  it  never  occurred  in  young  persons.  Some  obser- 
vers have  thought  that  the  Jewish  race  is  particularly  disposed 
to  glaucoma,  but  I  have  not  been  able  to  verify  or  disprove  this 
opinion. 

Below  are  given  the  ages  of  thirty-one  patients  having  glau- 
coma, whom  I  have  seen  in  private  practice : 


22 

52 

57 

64 

70 

26 

54 

67 

64 

71 

36 

51 

60 

65 

74 

S9 

55 

60 

65 

77 

41 

56 

63 

69 

79 

49 

56 

68 

70 

82 

50 

Eleven  of  these  were  males,  30  females. 
The  following  cases  are  taken  from  the  practice  of  the  Man- 
hattan Eye  and  Ear  Hospital: 


1  male  25 

1  female  27 

2  females  28 

1  female  30 

1  male  31 

1  female  33 


1  female  84 

1  female    35 

1  male  35 

2  males  36 

1  female  36 

3  females  87 


2  females  38 

8  males  38 

1  male  39 

5  males.  40 

8  females  40 

1  female  41 


35S 
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4  femaloB. , , ,  43 

2  males.  ,  . , . ,  43 

5  femalfj^   43 

SmaJea  4a 

1  female. . .  44 

6  f  einfi.les  4ri 

2  males.  45 

1  male.  46 

1  female   46 

1  Qiale. .  ,  ,  .47 

I  female   .47 

1  female. ......... .48 

1  male  48 

2femalee..  ..... .49 

1  male.  49 

12  femftles  150 

3  males   50 

5  femalen. .51 

6  feiiialti'a.  S3 

3  males   .52 


6  femalea   .  .53 

3  males  5S 

6  fetuales   64 

2  males. ............ .54 

4  females  55 

3  mal^  55 

1  female  50 

6  females , ,  ,57 

a  males  57 

3  females. , , ,  .58 

1  male  fiS 

8  females   ..ttO 

19  males  60 

3  females..,..  .61 

I  female....  ....62 

1  male  62 

3  females  .63 

3  tnales  08 

2  mates.   .64 

'A  females   .63 


3  males  SB 

4  fenialeb  M 

5  females  67 

S  males.  67 

2  females  .68 

3  malea.  88 

2  malea. .6A 

3  males  70 

3  femalefi  70 

a  fymaleB   ,78 

3  males  79 

3  nialea   . . . ,  .  .73 

1  female  74 

1  male  75 

3  male,  77 

1  male  7B 

1  male.  ,  ,.7A 

1  female.  S9 

A  total  of  110  female 
and  83  males  -  201. 


It  iviil  be  observed  that  only  fifteen  of  these  two  hundred 
and  one  cases  were  under  fortj  jears  of  age. 

Priestley  Smith's  tables  of  primary  glaucoma,  collected  by 
various  observers, '  show  a  total  of  4'.M  males  to  5i.!9  females. 
His  cliart  indicates  the  ages  l>etween  fifty  and  seventy  years  as 
those  in  wliich  glaucoma  is  likely  to  occur.  This  corresponds 
very  well  with  tlie  tables  here  pi-inted. 

Not  one  per  cent  of  the  thousand  cases  thus  collected  began 
earlier  than  the  twentieth  year,  while  the  frequency  increases 
between  fifty  and  seventy  years.  After  the  latter  period  it  de- 
creases. Cases  l:)eginning  after  fifty  years  of  age  are  twice  as 
numerous  as  those  before  fifty  years  is  reached.  It  is  very 
likely,  from  what  1  have  seen,  that  Priestley  Smith  is  correct  in 
believing  that  the  decrease  after  seventy  years  of  age  is  more 
apparent  than  real,  for  the  simple  reason  that  among  certain 
classes,  infirmities  and  diseases  that  come  to  those  advanced  in 
life  are  considered  as  a  matter  of  fate,  and  with  Arabic  tran 
quillity  the  friends  and  even  the  sufferers  themselves  often 
submit  to  blindness  aj^  inevitable,  as  being  without  any  prospect 
of  relief.    Besides,  as  the  author  I  am  quoting  says,  they  are 

^  TransactioDs  of  the  OphChalmoIogical  Society  of  the  United  Kingdom.  1680^ 
p.  294  et  seq. 
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often  inmates  of  work -houses,  or  from  the  infirmities  of  age  are 
prisoners  at  home* 

ETTOLOGT* 

For  the  present  state  of  our  knowledge  as  to  the  anatomical 
causes  or  rather  the  pathology  of  glaucoma,  we  are  chiefly  in- 
debted to  the  investigations  of  Brailey  and  Friestley  Smith, 
who  found  in  the  lessening  of  space  around  the  ciliary  processes 
for  the  performance  of  their  secretory  functions,  the  chief  cause 
of  the  occurrence  of  glaucoma.  The  underlying  cause  of  glau- 
coma, the  latter-named  author  affirmed  to  be  an  inaufficient 
space  about  the  lens.  This  deficiency  may  probably  occur  from 
the  following  reasons : 

I.  Possibly  from  an  abnormally  large  lens. 

II.  From  an  abnormally  small  ciliary  region. 

Ill-  An  abnormal  enlargement  of  the  ciliary  processes- 
Priestley  Smith  accounts  for  the  greater  frequency  of  glau- 
coma in  hypermetropic  eyes  by  its  Bubnormal  dimensions.  This, 
of  course,  can  only  be  true  of  h3^>ermetropia  of  a  very  consider- 
able degree. 

The  immunity  from  glaucoma  in  young  persons,  is  explained 
by  Priestley  Smith  as  due  to  the  relatively  small  size  of  the  lens 
iu  youth,  which  leaves  ample  room  for  "individual  variations 
in  structure^  for  the  expansion  of  the  ciliary  process,  and  for  the 
play  of  the  iris."  Hence,  the  things  that  induce  glaucoma  in 
later  life,  for  example,  violent  emotion,  exhaustion,  neuralgia, 
cerebral  congestion,  the  use  of  atropine,  are  inoperative  in  youth, 
because  the  predisposing  condition  is  absent.  The  difference 
presented  by  the  two  sexes  appears  in  my  tables,  aa  well  as  those 
of  the  other  writei-s.  Priestley  Smith  thinks  the  non-congestive 
(chronic)  form  occurs  just  about  as  frequently  iw  the  two  sexes, 
while  women  are  more  apt  than  men  to  the  acute  form.  He 
rejects  Stellwag's  theory  of  t!ie  rigidity  of  the  sclera,  as 
being  the  great  predisposing  cause  of  glaucoma,  for  he  shows 
that  even  in  the  elastic  tissues  of  young  eyes,  secondary  glau- 
coma of  several  kinds  occurs.  He  does  admit  the  effects  of  a 
rigid  solera,  as  opposed  to  an  elastic  one,  liy  noting  the  fact 
that  a  pressure  that  will  excite  no  influence  upon  the  eye  of  age, 
distends  a  youthful  eye  excessively  in  the  course  of  a  few  months. 


I  adopt  Priestley  Smith's  nomenclature  of  ''congestive"  in 
place  of  'inflammatory/'  for,  as  he  says  with  unassailable 
force,  the  disease  is  nu  more  inflammatory  than  strangulated 
hernia.  He  quotes  Sir  William  Bowman,  who  wroto  twenty- 
five  years  ago:  "Glaucoma  is  in  its  essence  not  an  inflammation, 
and  when  inflammatory  it  is  only  so  as  it  were  by  accident  or 
complication."' 

Yet  I  believe  it  still  simpler  to  divide  the  two  chief  forms 
into  acute  and  chronic,  while  we  understand  that  the  acute  form 
is  congestive,  rather  than  inflammatory. 

Much  stress  is  laid  byinanyu|xin  a  gouty  diathesis,  as  giving 
occasion  to  glaucoma.  This  was  the  view  of  the  older  authors, 
and  it  has  been  of  late  revived  in  this  country  by  Richey '  and 
others.  There  is  some  ground  for  such  an  etiology,  for  there 
are  cases  in  which  the  rheumatic  or  gouty  diathesis  is  well 
marked^  and  in  which  anti -rheumatic  constitutional  treatment 
of  the  usual  kind  is  of  avail.  But,  on  the  other  hand,  I  have 
seen  cases  in  which  no  rheumatic  or  arthritic  diathesis  could  be 
demonstratetl  or  fairly  susj>ected  to  exist. 

Local  inflammations  of  the  eye,  as  we  have  seen,  phakitis, 
swelling  of  the  lens,  may  produce  secondary'  glaucoma.  It  is 
ix)saihle  that  an  uncorrected  error  of  refraction  may  produce 
glaucoma.  Such  a  theory  is  very  tenable,  but  it  would  be  diflS- 
cult  to  show  that  the  existence  of  astigmatism  was  iwt  a  mere 
coincidence  and  not  a  detennining  cause.  It  was  long  since 
shown  that  the  instillation  of  atrojiia  may  bring  on  an  attack  of 
glaucoma  (Ha^ket  Derby).  The  danger  of  using  atropine  is  be- 
cause the  filtration  angle  may  be  already  on  the  verge  of  danger- 
ous compression,  and  the  thickening  jiroduced  in  the  base  of  the 
iris  when  the  pupil  dilates,  may  at  once  cause  an  actual  obstruc- 
tion. But  unless  scop<:>lamine  should  prove  to  be  one,  there  is  no 
mydriatic  that  may  not  produce  glaucoma,  and  there  is  none, 
scopolamine  included,  which  does  not  produce  constitutional 
effects.  Scopolamine  dilates  the  piipil  more  widely  tlian  anv 
mydriatic  which  I  know.  If  it  be  true  that  it  does  not  cause 
glaucoma,  it  may  he  l>ecause  it  leaves  a  larger  space  between  the 
ciliary  process  and  the  lens. 

'  Trans.  OphUialmoloKieal  Souirtyof  the  United  KiuKdom,  1886,  p.  394  etteq. 
'TransactionB  Amarlcan  Oplitlialntologic-al  Society,  181^. 


Dr.  John  Green  reports '  a  ease  of  acute  glaucoma  following 
closely  upon  a  single  application  of  a  two-per-cent  prepfiration  of  du- 
boisia.  The  case  was  that  of  a  woman  of  sixty-ae%'en,  who  bad  lost 
one  eye  from  acute  glaucoma.  When  she  called  on  Dr.  Green,  her 
vision  had  been  failing  in  the  other  eye  for  more  than  a  year,  but  ahe 
had  no  pain.  Her  vision  was  fS-,  pupil  not  at  all  dilated,  anti^rior 
cliamber  shallow,  tension  +?  Dr.  Green  dilated  the  pupil  by  means 
of  a  slip  of  paper  impregnated  with  diiboiyia  extract.  With  the 
ophthalmoscope  he  found  a  depression  of  the  outer  half  of  the  optic 
disc,  with  the  lamina  cribrosa  plainly  visible  through  the  transparent 
floor  of  the  excavation.  Two  hours  after  extrenje  pain  eanie  on,  aud 
continued,  attended  with  nanaea  and  voniitiog.  The  next  day  she 
had  all  the  symptoms  of  acute  glaucoma.  Under  thy  use  of  calabar 
extract  and  pilocarpine,  the  pain,  dilatation  of  the  pupil,  cloudiness 
of  the  media  diminished,  and  vision  promptly  improved.  Finally 
her  vision,  alwut  a  week  after,  returned  to  its  normal  condition. 
One  month  after  it  began  to  fail  again,  and  in  October  glaucoma  had 
fully  set  in. 

Doubt  is  sometitaes  expressed,'  whether  the  occurrence  of 
acute  glaucoma  is  not  coexistent  with  the  use  of  certain  reme- 
dies, rather  than  caused  by  tbera.  This  may  be  true  in  a  very 
few  cases,  but  the  evidence  is  overwhelming  that  atropia  may 
cause  an  outbreak  of  glaucoma. 

Acute  glaucoma  occurring  very  suddenly,  without  warning, 
like  thunder  from  a  clear  sky,  is  called  ghtueoma  fulmiuans, 
and  glaucoma  that  has  run  it©  course  to  complete  blindness, 
with  the  long  chain  of  symptoms  that  have  been  enumerated^ 
is  called  ghucoma  ab!^rtl(tttim.  Hemorrhagic  glaucoma,  is  also 
a  sub-classification,  but,  after  all,  if  we  divide  glaucoma,  as  has 
been  here  done,  into  primary  and  secondary,  and  then  into  acute 
and  chronic,  there  will  be  a  sufficient  comprehension  of  the  vari- 
ous forms  for  the  thorough  understanding  of  the  subject  by  the 
student. 

CHRONIC  GLAUCOMA. 

Chronic  glaucoma  is  a  disease  which  ma.y  be  readily  mis- 
taken for  atrophy  of  the  optic  nerve.  In  some  cases  even  ex- 
perts may  differ  as  to  the  diagnosis.    Yet  certain  features  may 

'TransaotionB  of  til©  American  Ophthalmological  Society,  18S0.  p.  148. 
•  Dr.  WadBwofth,  ioc.  cit. 


be  agreed  upon,  as  distinguishing  it  clearly  frona  slowly  pro- 
gressing atrophy.  These  symptoms  should  be  held  distinctly  in 
mind,  for  while  an  o^ieration  on  the  iris  may  arrest  for  a  time 
the  advance  of  chronic  glaucoma,  and  e&erine  also  may  be  of  ser- 
Yice.  neither  they  nor  any  other  known  remedies  will  be  of  any 
value  in  well-advanced  and  advancing  atrophy  of  the  optic 
nerves: 

Increased  tension  is  in  chronic  glaucoma,  as  in  acute,  the 
distinguishing  mark  of  the  presence  of  the  disease.  Some 
writers  have  assumed  that  there  is  a  form  of  glaucoma  without 
increase  of  tension.  It  has  been  argued  that  such  eyes  were 
congenitally  of  an  abnormally  low  degree  of  tension,  and  that 
increased  tension  in  them,  has  only  brought  them  up  to  what 
would  be,  in  ordinary  eyes,  a  normal  degree.  But  this  seems 
to  me  a  theory  with  no  substantiating  basis,  I  have  never 
met  with  eyes,  otherwise  healthy,  having  an  abnormal!}'  low 
tension.  It  seems  to  me  that  some  of  them  would  have  been 
encountered  in  my  hospital  service,  if  not  in  my  private  practice, 
did  they  occur. 

The  Excavation  of  the  Optic  Papilla. — Here  there  is 
room  for  difference  of  opinion,  but  inasmuch  as  without  in* 
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creased  tension  there  can  he  no  glaucoma,  discussion  as  to  the 
differentiation  of  an  excavation  from  atrophy  and  that  from 
chronic  glaucoma,  is  unnecessary-  The  limitation  of  the  visual 
field  is  characteristic.  In  glaucoma  it  is  more  to  the  nasal  side, 
while  in  atrophy  it  is  generally  symmetrical. 

The  accompanying  field  of  vision  is  that  of  a  case  of  chronic 
glaucoma,  occurring  in  a  man  of  fifty-one  years  of  age.  An 
outline  of  the  case  is  here  given, 

S.  A.,  age  51. 

Bistory— The  patient  says  that  last  January  his  right  eye  be- 


came  so  painful  lie  had  to  walk  the  floor  through  the  night.    It  also 
was  very-red.    It  was  sore  six  days.    Saw  rings  around  lights.  Says 
the  sight  seemed  to  be  good  after  that.    The  sight  has  been  failing 
M[^or  nine  weeks,  and  he  thrmght  his  glasses  only  were  at  fault. 

Present  Coni^rVi'ojd.—T lie  pupils  of  both  eyes  are  slightly  dilated, 
that  of  the  right  slightly  oval.    Anterior  chamlier  of  each  eye  ahal* 
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low.  There  iaa  slight  gr^nish  tinge  on  looking  into  the  pupil.  Th© 
tension  of  the  right  aliout ^  tn  1.    Left+l  to  The  field  is 

contracted,  especially  ou  the  temporal  side. 

I      The  ophthalmoaeope  shows  clear  media,  with  well-marked  clip- 
ping of  the  discs  and  breaking  of  vessels. 

Ojtpi^atiorty  October  15th, — After  cocainizing  and  cleansing  the 
©yes  with  boric  acid  solution,  double  iridectomy  waa  performed.  The 
iridectomies  were  upward. 

October  17th. — Bandage  removed  for  the  first  time,  eyes  cleansed 
kftnd  conjunctiva  found  white.  Cotton  and  drop  shade  applied.  Haa 
[ti«»  pain. 

October  18th. ^ — There  is  slight  leakage  from  right. 
October  ^Oth.—Bandaged  right.    Left  open.    Eaerine,  gr.  s8.  ta 
§  i.,  dropped  in. 

October  aist.— Has  no  pain,  some  lachr^Tuation. 
October  24th. — Doing  well. 


©ctomy  was  performed  by  Dr.  Miller  of  Pro^iJeniK,  R.  L,i 
patient  retains  bis  vision. 

The  next  is  the  field  of  the  left  eye  of  a  woman  of  about  45j 
has  k«t  the  right  eye  from  chronic  glaucoma,  and  for  who 
lise  of  eseriiie  for  ten  years,  1  performed  an  iridectomy.  Tiiei 
had  been  arrested  for  six  months. 

Chronic  glaucoma  may  pursue  its  course  in  one  eye, 
the  other  unaffected  even  to  advanced  life,  and  while  it  is  I 
rule  that  glaucoma  in  one  eye,  is  to  be  followed  by  tbe  i 
disease  iu  the  other,  it  is  not  a  rule  without  many  excpp 
as  some  interesting  examples  show.    This  is  a  matter  rfi 
greatest  imp«^rtauoe  in  making  a  prognosis.    Besid*«  ulcen^ 
keratitis^  advancing  corneal  staphylomata  and  posterior ^vdc 
inay  cause  secondary  glau*.'oma.    But  here  the  diagnosis  i 
involve  no  particular  difficulty^  if  the  surgeon  in  treating  t 


conditions  ia  on  the  lookout;  for  a  hard  glo!>e.  Glaucoma  may 
coexist  with  onlinary  senile  ciitfiract.  I  was  consulted  some 
years  ago  by  a  physician  of  advanced  years,  he  being'  more 
than  eighty  years  of  age,  on  account  of  impaii*ment  of  ^ight  in 
one  eye.  I  then  learned  that  the  sight  had  been  completely 
gone  in  the  fellow  for  some  time.  On  examination,  I  found 
that  there  was  chronir  glaucoma,  with  absolute  loss  of  vision. 
It  is  rather  remarkable  that  the  old  gentleman  recovered  hia 


sight  in  the  eye  suffering  from  hemorrhagic  retinitis,  so  that  he 
was  able  to  use  it  for  reading  and  writings  and  he  lived  some 
four  years  after  the  attack. 


Glaucoma  soraetiraos  occurs  after  a  cataract  ojieration.  This 
most  untoward  of  results  generally  ia  due,  according  to  our  ideas 
of  the  etiology  of  the  disease,  to  incarceration  of  the  iris  in  the 
woimdj  a  gluing  together  of  the  capsule  and  the  iris,  and  an  in- 
terference, by  inflammatory  exudation  in  the  anterior  part  of  the 
eye,  with  prt)|)er  filtration;  in  other  words,  to  lessening  of  the 
space  between  the  ciliary  processes  and  the  lens.    The  increased 
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tension,  diminution  of  vision,  very  deep  anterior  chamber,  are 
the  symptoms  calling  attention  to  it. 

Dr.  BuHer '  reports  three  cases  where  glaucoma  occurred 
after  extraction  of  cataract. 

In  the  first  case,  the  inner  angle  of  the  wound  contained  just  a 
small  portion  of  entangled  ivis,  enough  tu  show  u  small  dark  epot 
beneath  the  coiijuttctiva.  Sixty  daVB  aft*ir  the  extraction  the  eye 
was  quiet,  and  vision  with  rather  a  dense  capsule.  Discisaioo 
was  performed  with  two  needles.  The  eye  Becuted  vision  and  it 
was  freely  used  for  .several  years.  Five  years  after  an  atrophic  ap- 
pearance of  the  optic  nerve,  just  as  in  ordinary  chronic  glaucoma, 
appeared,  with  increased  tension.  The  vision  soon  became  reduced 
to  ^itid  sclerotomy  was  jjerformed  without  benefit.  The  eye  was 
lost.  Later  the  other  eye  was  operated  on,  and  a  good  result  fol- 
lowed. Dr.  Buller  thinks  that  the  small  portion  uf  entangled  iris  in 
this  case  was  one  factor,  the  patient^s  excessive  use  of  his  eyes  an- 
other, and  the  thick  capsule  the  third  in  producing  the  glaucoma. 
I  t>elieve  that  the  patient  might  have  had  this  disease  without  any  of 
the  pathological  conditions,  if  he  used  his  eyes  excessively. 

In  Dr.  BuUer's  second  case,  the  eye  was  quiet  eeventeen  days 
after  the  operation,  with  a  vision  of  There  was  some  thick  and 
wrinkled  capsule  remaining.  A  capaulotomy  was  performed,  and 
repeated  a  year  after,  and  in  two  j'ears,  or  four  years  and  three 
months  after  the  original  operation,  his  vision  was  reduced  to  per- 
ceptif)n  of  light;  the  tension  was  +.  A  sclerotomy  was  [>erformed, 
but  without  l)enefit,  and  the  eye  was  lost.  This  same  patient  lost  the 
second  eye  from  the  same  disease,  A  delicate-looking,  shining  cap- 
sule was  stretcbed  across  the  pupil,  but  without  the  adhesion  of  any 
iris.  He  was  advised  not  to  use  his  eyes,  but  he  did  so,  reading  the 
evening  papers  at  nighty  and  glaucoma  occurred^  but  under  eserine 
it  disappeared. 

In  both  of  Dr.  Buller*s  oases  the  observations  of  Mr.  Collins  are 
confirmed.  These  are  quoted  in  the  chapter  on  Cataract.  He  de- 
scribes this  condition  as  an  almost  constant  pathological  state,  that  is 
to  say,  the  occurrence  of  a  dense  capsule,  the  upper  portion  of  which 
evidently  rests  in  contact  with  tbe  ciirresponding  filtration  region. 
It*is,  however,  to  be  remarked  that  in  Dr.  Buller's  cases  excessive 
use  of  the  eyes  ha.s  been  an  important  factor  in  the  development  of 
glaucoma.  We  can  har*Uy  warn  our  patients  sufficiently  against 
such       for  a  long  time  after  a  successful  operation. 
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1  have  aeen  and  operated  upon  a  few  cases  of  cataract  in 
which  secondary  glaucoma  occurred. 

Extraction  of  the  lens  in  these  cases  proved  to  be  curative  of 
the  glaucoma,  as  well  as  of  the  cataract.  Two  of  them  have 
been  oliserved  for  several  years,  and  no  return  of  the  glaucoma 
has  occurred^  while  the  third  has  now  remained  for  a  year, 
without  reappearance  or  breaking  out  of  glaucoma. 

TREATMENT. 

It  may  be  truly  said  that  all  our  therapeutic  knowledge  of 
glaucoma  is  derive<l  from  the  clinical  investigations  of  A.  von 
Graefe^  which  finally  led  to  his  performance  of  an  iridectomy 
upon  a  Berlin  shoemaker,  who  lived  raany  years  after  with  good 
eyesight,  as  a  living  monument  t-o  the  wisdom  and  skill  of  this 
illustrious  man.  What  Helmholtz  did  for  the  examination  of 
the  fundus  oculi,  and  Donders  for  the  correction  of  faulty  re- 
fraction of  the  eye,  that  Graefedid  in  his  clinical  and  patholo- 
gical researches  as  to  the  nature  of  glaucoma,  and  the  means 
for  it*,  relief.  After  the  lapse  of  nearly  forty  years,  iridectomy 
remains  our  best  resource  for  the  relief  of  acute  glaucoma,  and 
it  continues  to  afford  permanent  relief  to  a  large  percentage  of 
cases.  Every  ophthalmologist  in  his  own  experience,  knows  of 
many  cases  of  useful  and  even  eminent  people  tejotciug  in  vision, 
which  is  the  direct  result  of  Graefe's  ojieration  of  iridectomy. 

In  acute  glaucoma,  or  in  subacute,  this  operation  should  he 
performeil  without  an  hour's  delay.  The  incision  should  he 
made  more  peripheral  than  that  for  artificial  pupil,  so  ae  to  di- 
vide the  iris  well  into  the  ciliary  border.  The  fellow-eye  should 
never  be  bandaged  after  the  operation  upon  the  glaxicomatous 
one.  As  Arlt  demonstrated,  this  precaution  often  saves  the 
patient  from  an  attack  of  glaucoma  on  the  fellow-eye. 

Mr.  McHanly  brought  forward  the  subject  of  removal  of  the 
lens  in  its  capsule  for  the  cure  of  glaucoma,  and  performed  the 
operation  and  saved  an  eye. 

These  are  cases  in  which  iridectomy,  although  carefully  per- 
formed, has  failed  to  lower  the  tension,  and  consequently  to 
produce  a  curative  eifect.  I  should  not  hesitate,  then,  in  these 
cases  of  pernicious  glaucoma,  to  go  on  and  remove  the  lens. 

Profjnos^i's, — The  prognosis  is  good  after  this  operation  in 


those  cases  in  which  acute  glaucoma  has  made  its  first  outbreak. 
If  the  attacks  have  Ijeen  frequent,  and  advanced  structural 
changes  have  occurred,  sucli  as  deep  cupping  of  the  optic  disc, 
great  anEesthesia  of  the  cornea,  this  much  cannot  be  said.  The 
tension,  although  temporarily  reduced  to  normal,  wiU  again  be- 
come increased,  and  the  disease  advance  to  glaucoma  absolutum. 
In  such  cases,  that  is  to  say*  cases  in  which  the  visual  field  ia 
greatly  reduced,  and  the  excavation  of  the  optic  papilla  is  deep, 
and  the  tension  remains  increased,  removal  of  the  lens  offers 
some  prospect  of  j^ermanent  arrest  of  the  morbid  process.  I  am 
led  to  this  view  from  the  few  but  striking  cases  of  glaucoma, 
coincident  with  senile  cataract,  in  which  I  have  bad  perfect  re- 
lief after  the  operation  of  extraction  of  the  lens. 

In  chronic  glaucoma,  insidiously  and  steadily  advancing, 
iridectomy  offers  so  little,  that  I  am  always  willing  to  temporize 
with  the  instillation  of  eserine,  as  long  as  it  keeps  the  tension 
of  the  eyeball  to  a  normal  standard,  and  the  accommodation  and 
vision  are  not  failing.  Even  in  mild,  subacute  cases  of  glau- 
coma, the  instillation  of  eserine  may  subdue  an  attack  and 
postpone  an  iridectomy.  But  if  even  these  mild  attacks  con- 
tinue to  occur,  no  delay  should  be  had,  but  the  iris  should  be  ex- 
cised at  once. 

Sclerotomy,  an  incision  through  the  sclera,  somewhat  as  in  a 
section  for  cataract,  except  that  the  section  ia  not  completed, 
a  bridge  of  tissue  being  left,  has  proven  a  failure  as  a  substitute 
for  iridectomy,  and  need  not  be  considered  by  the  surgeon  who 
has  to  deal  with  a  case  of  glaucoma  requiring  operation.  Re- 
peated paracentesis,  a  means  of  treatment  timidly  suggested 
by  Mackenzie,  and  revived  by  Sperino  (Italy,  nineteenth  cen- 
tury), need  not  be  seriously  considered.  G-raefe's  operation  of 
iridectomy  remains  to-day  the  only  operation  for  glaucoma. 
The  manner  in  which  iridectomy  acta  in  promoting  a  cure,  still 
remains  a  mystery.  When  the  operation  wna  first  suggested 
and  |>erforraed  in  New  York,  a  distinguished  general  surgeon 
remarked,  in  a  public  medical  lecture,  that  it  was  theoretically 
as  sensible  as  would  be  the  cutting  out  a  piece  of  the  perito- 
neum to  cure  peritonitis,  but  lie  pnihalily  had  not  studied  the 
nature  of  glaucoma  as  carefully  as  had  Graefe,  We  must, 
however,  a<lmit  that  the  explanation  of  the  means  by  which 
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iridectomy  effected  a  cure  was  never  satisfactory  until  our  own 
time.  We  may  now  l>elieve  that  it  is  chiefly  curative  because 
it  lessens  the  difficulty  of  filtration  from  the  eye,  and  the  dan- 
gers of  over -distention  of  the  ciliary  region.  It  increases  the 
iridic  angle,  and  it  unloads  the  blood  vessels  of  the  ciliary  body. 

In  many  instances  the  ojjeration  reduces  the  tension  at  once 
and  permanentl3\  Some  have  thought  this  due  to  the  yielding 
cicatrix  which  results  from  the  operation.  Certain  it  is,  that 
this  is  one  of  the  results  attained.  In  the  menibrana  tympani 
is  a  triangular  sjKit  of  tissue,  Shrapnell'e  membrane,  which 
serves  the  good  pliysiological  purpose,  by  its  greater  yielding 
capacity,  of  often  saving  the  drumhead  from  undue  distention 
and  subsequent  rupture.  It  is  poBsible,  as  Stellwag  suggests, 
that  this  is  the  curative  action  of  a  well-placed  peripheric  iridec- 
tomy. Argyll  Robertson  (Edinburgh)  recommends  trephining 
the  cornea,  in  cases  such  as  I  advocate  the  extraction  of  the 
lens, 

Horner's  statistics  of  the  results  of  iridectomy  show,  what 
every  careful  observer  has  experienced,  that  it  is  a  much  more 
successful  operation  in  acute  than  in  chronic  glaucoma.  19.5 
per  cent  of  cases  of  congestive  or  inflammatory  glaucoma  are 
improved,  11.5  jjer  cent  remain  the  same.    10  per  cent  retain 
some  vision,  whilp  only  G  per  cent  ultimately  lose  their  sight. 
Of  simple  glaucoma,  only  32.32  per  cent  are  improved,  37  remain 
the  same  as  before  the  operation,  23  recover  some  vision,  while 
IT.T  per  cent  lose  their  sight  in  spite  of  the  operation.  In 
hemorrhagic  glaucoma,  or,  more  properly,  glaucoma  superven- 
^  ing  upon  hemorrhagic  retinitis,  iridectomy  may  temporarily 
B  arrest  the  process,  but  usually  only  in  this  way.    But  in  these 
^Aftse&T  the  glaucoma  is  secondary  to  the  retinitis,  just  as  much 
IroR  it  may  be  in  keratitis,  and  phakitia,  or  certain  forms  of  irido- 
choroiditia.    Iridectomy  in  secondary  glaucoma  in  the  course  of 
ft  keratitis,  or  swelling  of  the  lens,  usually  offers  a  sure  means 
^  of  relief.    In  secondary  glaucoma  occurring  from  old  recurring 
irido-choroiditis,   iridectomy   usually   offers   very   little.  In 
1^  studj'ing  such  cases,  we  get  a  good  clinical  idea  of  the  essential 
difference  l)etwr(_*u  irido  choroiditis  and  glaucoma.    The  former 
ie  an  exudative  inftainmation,  gluing,  as  it  were*  many  of  the 
parts  of  the  eye  together,  the  iris  to  the  capsule  of  the  lens^ 
U 
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for  example,  while  the  latter  is  cBenfidi'  m  swd&n 

ciliary  partH  of  the  eye,  < 
hhi'viiw.  — The  use  of  eserine  in  ^Moama^  m  poaAh  UM 
extoUtnl  in  uome  quarters,  and  too  moGh  4c|vedMed  b  eti^ 
i  t  remuiaB,  I  believe,  an  efficieot  ex^cmb  oC  cotttimiiikg  *. 

[hjwci-  in  many  cases,  uutil  the  dwedts^  lcuu  lo  aavaa 

llnfiM'tuimtoly,  this  ia  not  always tbe  ease,  and  inasaurhu 
prolonged  use  of  esertue,  has  the  effect  of  inflaming  thf  i« 
of  tlio  iris,  th(4  stirgeon  should  l)e  cat^fal  bow  he  pat^ 
]iiitii'nt'!^  Iimnirt,  U>  he  uswl  without  fret|iieat  recootae  t 
H<'(^  wluitliPr  or  not  its  usefulness  he  not  gone  and  ao 
ri*'n's.Hary.     I  liave  observed  in  opemtin^  apon  caeee  inwii 
4is(M  iin'  liiis  IxH'u  UM*^(1  fop  a  ponsiderable  time,  even  at 
Unit  thi^  irlMi  tiriHiK+  lifts  become  very  atrophied  and  n'ti-  n,  i 
jMMHHilily  thin  wafl  the  result  of  the  eserine,  knowing,  as*e 
tliftt  it  iui\y  ikud  doey  ex^'ite  iritis.    Were  the  effects  of  .m  ;- 
tiou  in  chnmid  gl;uu'oma  more  positive  or  certJiin,  we 
fitroK"  the  use  of  eserino  altogether.     Althou|;;h  it  will  1 
usually  jjernianently  nrreat  glaucoma,  it  is  very  service^il'lfl 
ninny  t-asrH,  with  t!ie  tjiiHlification&  suggeat-ed  above. 

A  }4ohition  of  t>ne  grain  to  the  ounce  is  usually  as  stroi 
should  lie  uh<hI.  M\K>h  weaker  ones  are  often  of  service. 
preprtrntit>n  lievomes  inert  after  a  few  weeks.  It  should^  t 
fore,  1)0  f  rtsinentl y  renewed*  and  kept  in  a  dark  place.  It  at 
hi»  applied  every  three  hours,  or  even  oftener  in  urgent  0 
If,  for  any  a]ieeial  reason^  iridectomy  must  be  deferred,  pan 
teaia  of  the  cornea  may  be  performetl  until  the  arrarigwi 
can  he  niath^  for  the  j^erfonnant'e  of  the  major  oi)eratii>n. 

Glain.'omatous  eyes  are  usually  hyperopic  in  .refractiod 
thoUKli  iu  a  au'tain  gimall  proportion  the  refraction  is 
AstiKrmatism  is  very  likely  lo  exi&t,  whether  coincidentelly 
a  cAUs:il  way,  I  am  not  able  to  determine,  but  I  lean  stn>it| 
the  o|iini\>u  that  imix^rrected  astigmatism  may  have  sonM 
to  do  with  the  CAnsakiou  of  glaucoma. 

l^Uikcoma  i»  n  disease  which  is  likely  to  give  good  wa 
of  the  appnwh  an  attack  of  the  acute  form.  U  b  in  it 
wupiflkHMt  inreunistam-v  when  a  middle-aged  or  agod  {M 
e««petHallT  one  with  a  goaty  or  rheumatic  diathesis. 
rA(tKUr  advancing  piwbyopia  or  failujx'  of 
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occurring.  If,  added  to  this,  there  are  periodic  obscura- 
)f  vision,  and  halos  around  lights,  we  may  know  that  we 
the  threatenings,  the  prodroniata^  of  acute  glaucoma, 
(sion  appears  misty  to  some  patients,  and  on  looking  at  a 
r>r  object  of  light,  like  a  gas-jet  or  a  lamp-flame,  it  is  seen 
mded  by  a  colorless  circle,  which  is  in  its  turn  encircled 
olored  halo. 

ch  attacks  may  occur  after  great  mental  or  physical 
e,  at  greater  or  less  intervals.  Patients  with  chronic 
>ma,  who  suffer  from  acute  attacks,  know  also  when  the 
1  is  hard,  as  they  sometimes  say  they  feel  it  hardening. 
Ills  know  when  to  use  eserine. 

•nders  showed  that  the  halos  seen  by  glaucomatous  pa- 
.  are  due  to  the  diffraction  of  the  rays  of  light  passing  into 
e,  and  that  this  diffraction  is  caused  chiefly  by  the  opaci- 
:  the  cornea.  He  proved  this  by  covering  the  lower  half 
pupil,  when  he  found  that  the  outer  and  upper  and  lower 
mer  quadrants  of  the  halo  disappeared,  while  on  covering 
her  half,  the  other  quadrants  disappear.  It  is  to  be  re- 
id  that  haloB  around  lights,  may  appear  in  certain  cases  of 
activitis  from  the  diffraction  of  conjunctival  secretion 
upon  the  cornea.  On  clearing  such  eyes,  the  halos  will 
irse  disappear.  The  obscurations  of  vision  depend  upon 
tacities  of  the  cornea,  combined  with  changes  in  the  aque- 
imor. 

le  following  case  illustrates  the  value  of  eserine  in  glau- 

as  well  as  some  of  the  innumerable  phases  of  the  disease, 
Iso  indicates  the  fact  that  heredity  plays  a  considerable 

ptain  J.  C.  X.  consulted  me  on  January  11th,  1888.  He  was 
Y  Dr.  Shufeldt.  He  was  then  forty-three  years  of  age.  He 
lat  at  the  age  of  thirty-three  years  he  noticed  that  there  was  a 
md  colored  rings  around  the  light  at  times.  Lately  these 
cms  have  been  pretty  regular  in  appearance, — once  in  two 
8.  He  is  a  sailor,  occupied  on  Lake  Ontario.  His  mother 
auooma  and  was  operated  on.  His  father  was  very  hyperopic, 
i  hia  mother.  His  eyes  pain  and  blur  after  continued  use,  but 
n  gets  better.  Although  only  forty-three  years  of  age,  he  has 
e  arcua  senilis  in  each  eye.    He  has  opacities  on  each  cornea. 
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His  vision,  with  correcting  glasses,  is  \l  with  each  eye,  and  he  can 
read  No.  1  Jaeger  ttuentlj'.  •  At  this  moment  his  vinual  iields  are 
uormal,  but  he  ia  no  more  free  of  glaucoma,  for,  in  addition  to  the 
other  symptoms,  his  ej'eballs  get  hard  at  certain  times.  H©  was 
obliged  to  leave  his  occupation  on  the  lake,  of  sailing  vessels,  in 
1802,  and  is  now  a  commercial  traveller.  On  the  "^Jd  of  April,  189*2, 
having  had  no  treatment,  his  vision  in  the  right  eye  is  f  left  f|, 
tension  normal.  He  can  read  fine  type  without  glasses.  Eighteen 
months  afterward,  on  November  10th,  1893,  he  came  to  my  office, 
saying  he  had  had  attacks  of  late  in  his  left  eye.  The  vision  in  that 
eye  was  reduced  to  ^^^j,  and  the  eyeball  was  bard.  The  left  eye  re- 
mained f{H-.  I  ordered  him  to  use  a  drop  of  1  gr.  solution  of  eiseriue. 
He  went  to  the  apothecary's  to  get  it,  and  before  it  was  put  in  liia 
eye,  about  half  an  hour  from  the  time  of  my  prescribing  it,  he  says 
his  symptoms  had  vanished.  At  any  rate,  the  next  morning  his 
vision  was  ^jf  +t  and  the  tension  normal.  While  my  associate,  Dr, 
Emerson,  was  examining  the  field  of  vision  a  few  minute  after,  the 
right  eye  began  to  get  hard. 

This  ia  a  case  which  must,  of  course,  be  kept  under  the  closest 
observation,  but  I  shall  not  subject  him  to  an  operation,  until  the 
symptoms  persist  for  twenty-four  hours,  in  spit^?  of  the  use  of  eserine, 
so  doubtful  am  I,  that  it  Is  of  permanent  service  in  chronic  glaucoma. 

The  varying  type  of  glaucoma  is  well  shown  by  such  cases, 
and  yet  if  the  observer  keep  in  mind  increase  of  the  intra-ocular 
tension,  as  the  one  symptom  that  distinguishes  glaucoma  from 
any  other  disease,  he  can  make  no  mistake  that  will  prevent  him 
frfvm  promptly  recognizing  the  condition  with  which  he  has  to 
deal. 


CHAPTER  XXIII. 

iES  AND  INJURIES  OF   THE  CRYSTALLINE 
LENS— CATARACT. 

(Kara,  downward  ;  paaaeiv,  to  push. ) 
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'  DEFuaTiON. — Cataract  is  any  opacity  of  the  crystalline  lens 
ft  its  capsule. 

The  name  is  evidently  derived  from  the  old  idea  of  a  veil,  or 
tter  obstruction  to  light,  falling  down  or  being  pushed  down 
n  front  of  the  eye.  Although  it  contains  no  definition  of  the 
|»thology  of  opacities  of  the  lens,  nor  an  accurate  account  of 
Bte  nature  of  the  disease,  it  is  probably  impossible  to  substitute 
Biother  for  it,  so  firmly  it  is  fixed  in  the  nomenclature  of  medi- 
Bine.  Cataract  is  caused  by  some  interference  with  the  nutri- 
tioQ  of  the  lens,  which,  as  we  have  seen,  is  nourished  solely  by 
drinking  in  nutriment  from  the  uveal  tract,  and  from  the  aqueous 
lacl  vitreous  humors,  having  no  blood-supply  of  its  own.  Cata- 
^  is  really  an  iDflammation  of  the  lens(^^aA;{/^).  When 


mechanical  injury  has  produced  cataract,  or,  rather*  is  produc- 
ing the  disease,  we  may  distinctly  note  the  swelling  that  charac- 
terizes a  true  inflammatory  process.  A  separation  of  the  tisane 
of  the  lens,  and  entrance  into  it  of  the  aqueous  fiuid,  is  caused 
by  the  traumatism.  The  process  is  then  more  active  and  rapid 
than  that  which  produces  ordinary  senile  cataract,  but  it  is  es- 
sentially of  the  same  kind.  This  view  coincides  with  the  moat 
accurate  studies  we  have  of  its  nature,  those  of  Becker  (Heidel- 
berg, 188(1).  This  .author  considers  the  origin  of  cataract  to 
be  an  interruption  of  the  process  of  sclerosis  constantly  going  on 
in  the  lens.  This  results  in  a  splitting  up  of  the  cortical  sub- 
stance. This  splitting  up  is  caused  by  a  contraction  of  the  vol- 
ume of  the  lens.  The  spaces  left  are  first  filled  by  normal  fluid. 
The  index  of  refraction  of  this  changes.  The  divisions  then  be- 
come more  distinctly  seen  by  transmitted  light.  Real  opacities 
now  occur^  the  lens  increases  in  size,  and  with  the  microscope 
molecular  opacities  and  swelling  of  the  fibres  are  seen.  But, 
as  remarked  by  Hasket  Derby,"  this  description  of  what  occurs 
tells  very  little  of  the  cause  of  these  opacities.  It,  however,  ex- 
plKins  the  nature  of  the  process. 

The  name  cataract  came  from  the  incorrect  idea  that  the 
opacity  was  not  in  the  lens  itself,  but  in  front  of  it.  When  a 
French  military  surgeon,  Briaseau,  in  tlie  year  1705,  had  found 
by  an  examination,  on  the  cadaver,  of  a  cataractous  lens,  whei'e 
the  opacity  really  was,  he  reported  his  discovery  to  the  French 
Academy,  but  he  was  not  believed,  and  the  writings  of  Galen 
were  adduced  as  proof  that  Brisseau  was  wrong.  Three  veal's 
later,  the  Academy  discovered  its  mistake,  and  the  true  nature 
of  cataract  was  widely  proclaimed  and  recognized." 

Cataract  in  one  of  its  most  common  forms  is  a  disease  of 
advancing  years.  It  indicates  a  loss  of  general  nutrition.  Yet 
it  may  occur  at  any  age,  and  it  is  also,  in  many  instances,  a 
congenital  disease.  The  cataract  of  middle  life  is  sometimes 
associated  with  diabetes^  and  in  a  causal  w^ay.  While  we  may 
have  other  constitutional  affections  in  coincidence  with  cataract, 
such  as  Bright's  disease,  they  seem  to  he  only  coincidental*  and 
not,  like  diabetes,  causal.    Cataract  is  sometimes  said  to  be  more 

'  ^ei.  Haodbook  of  tli«  Medical  ScidactHj "  toL  i. ,  artiele  Cataract,  p.  793^ 
■u,  •*  Lehrbuch. "  p.  433, 
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common  among  the  peasantry  of  France  and  Germany,  than  it  is 
with  UK»  the  people  of  these  countries,  for  various  reasons*  not 
living-  well  as  the  same  class  in  the  United  States  and  England*, 
that  is,  they  do  not  eat  as  much  meat.  This  view  is  takenj  be- 
cause cataract  appears  much  more  frequently  in  the  foreign 
clinics  than  in  America.  But  it  is  possible  that  the  operation  for 
cataract  is  more  commonly  resorted  to  by  the  poorer  claa^  of 
Europe  than  with  us,  since  there  is  a  capable  surgeon  in  every 
town  of  any  importance,  and  an  eye  eUnic,  which  is  very  well 
known,  from  having  been  long  established.  I  do  not  regard  it 
as  at  all  certain  that  this  view  ia  correct.  It  is  not  uncommon 
to  find  in  isolated  communities  of  our  country,  cataract  that  has 
never  even  been  diagnosticated. 


DIFFERENT  FORMS  OF  CATARACT. 


Cataract  may  be  classified  in  various  ways.  For  example» 
we  may  make  a  classification  of  (1)  congenital,  (2)  senile,  and 
{'i)  traumatic.  This  ia  entirely  correct  as  far  as  it  goes.  But 
we  need  also  sub-classification  in  order  that  a  clear  idea  may  be 
obtained  of  the  nature  of  the  affection  in  general.  Congenital 
cataract  may  be  further  divided  into: 

1.  Zonular. 

2.  Punctated. 

3.  Anterior  and  posterior  polar. 

4.  Total- 
Senile  cataract  may  be  classified  as  incipient,  mature,  and 

over-ripe  (Morgagnian).    An  additional  classification  may  be 
made  of  capsular  cataract.    This  may  include  opacities,  chiefiy 
in  the  cai>sule,  which  may  remain  without  advancing,  through 
a  long  life.     Some  of  the  so-called  capsular  cataracts  are 
due  to  changes  in  the  cortex  of  the  lens,  and  not  to  opacities 
in  the  capsule  itself.    There  ia  also  an  opacity  of  the  lens 
due  to  a  deposit  of  lymph  on  the  anterior  capsule.    This  re- 
sults in  some  cases  of  iritis  and  keratitis.    In  the  latter  case, 
there  is  a  perforation  of  tlie  cornea*  and  the  opacity  from 
>    the  deposit  occurs  when  this  is  prasent,  although  the  cornea 
m  may  afterward  heal,  and  only  the   central,  chalky-looking 
I  opacity  of  the  capsule,  remain.    This  form  ia  also  known 


as  inflammatorj'-  cataract.  The  superficial  lens  matter  ju^t 
beneath  the  cafsule  may  become  opaque,  while  the  capsule  re- 
mains transpiirent.  This  is  called  anterior  central  capsular 
cataract.  If  the  opacity  project  beyond  the  normal  plane  of  the 
cajKule,  it  is  called  pyramidal  cataract.  After  these  general 
remarks  upon  classilication  and  the  nature  of  the  various  forms 
of  cAtaract,  it  will  be  convenient  to  study  the  different  varieties 
tmder  the  first  heading  of  congenital  and  senile,  following  this 
by  an  account  of  traumatic  cataract. 

CONGENITAL  CATARiCT. 

Children  are  sometimes  bom  with  aa  opacity  of  the  lens.  As 
will  be  seen,  it  may  be  cirfumscribed  or  diffuse,  laminated,  cap- 
suhu-,  or  inflammatory.  It  may  occur  as  a  small  deposit  upon  the 
capsule  or  as  complete  or  laminated  opacities  of  the  fibres.  In  the 
polar  cataracts^  which  do  not  advance^  there  is  generally  nothing  to 
be  done  but  U>  fit  these  patients,  who  are  usually  jistigmatic,  highly 
hypermetropic  or  myopicT,  with  appropriate  glasses,  and  watch  the 
patient  from  year  lo  year.  If  the  opacity  advances,  so  that  the  par 
tient  coJULOt  get  good  vii^ion,  an  iridectomy  should  be  performed,  or  if 
the  opacity  become  general,  the  lens  should  be  n?move<l.  I  have  ob- 
served one  ca^e  of  polar  catarBct  for  fourteen  years.  The  patient 
tkow  a  young  funner  of  twenty-two.  He  has  a  perfectly  circular 
spot  OD  the  posterior  capsule,  which  has  not  changed  in  appearance 
siikce  be  was  eight  years  of  age.  After  many  trials,  throng  Tarioas 
ycAra,  he  has  for  the  past  year  wtim  ooocaTe  cylindric  glaaaea  that 
give  him  viaioo  of  f}  in  each  eye. 

The  opacity  ot  poi^terior  polar  catuttct,  may  be  due  to  the  ab- 
normally long  pre^nce  of  the  oblitmkted  hyaline  artery.  But 
it  is  only  the  circumscribed,  capsular,  or  cortical  opacttiee,  that 
stand  still  in  tbi^  way.  and  do  uot  seriously  impair  the  vision. 
Congeiutal  diffu^  cataraici  ttsually  advances  quite  rapidly. 
SometiiDes  at  birth  the  (^dty  involves  all  the  layers  of  the 
moires  early  interference,  r^^ually.  however,  it  ad- 
He  early  y«i&rs  of  life  and  becitmes  fit  for  removal 
n  len  rears  of  age.  Yet^  tn  many  instances, 
come  lo  the  surgeon  for  remoTml  when 


CONGENITAL  CATARACT. 


377 


At  this  writing  I  have  under  obaervation  a  young' married  woman 
of  about  twenty-four  years  of  age,  in  whom  congenital  cataracts  have 
rery  recently  become  entirely  opaque.  After  three  operations  on  one 
eye  and  two  on  the  other,  she  has  vision  in  the  one  ami  *o  in  the 
other.  She  was  treaterl  at  the  Manhattan  Eye  and  Ear  Hospital, 
one  eye  being  operatetl  upon  by  my  associate,  Dr,  Fratik  N.  Lewis, 
and  the  other  by  myself. 

Ajnong  the  other  consequences  of  circumscribed  opacities  of 
the  lens,  may  be  double  vision  of  one  eye  or  even  triple  or  quad- 
ruple vision,  objects  being  manifolded  according  to  the  number 
of  opacities.  I  am  just  now  seeing  a  patient  who  lust  the  left 
eye  in  youth,  who  has  myopic  astigmatism  in  the  right,  accom- 
panied by  circumscribed  opacities  apparently  in  tlie  posterior 
cap-sule  of  the  lens  and  in  the  vitreous.  He  is  troubled  with 
polyopia  in  looking  at  distant  objects,  such  as  the  moon,  stars, 
and  bright  point  of  light,  or  the  light. 

Zonular  cataract  occurring  in  infancy  or  before  birth  is  one 
of  the  common  forms  of  so  called  congenital  cataract.  A  cen- 
tral circular  zone  or  shell  of  the  lens  is  affected.  This  zone  is 
surrounded  by  completely  transparent  lens  substance.  With 
the  ophthalmoscopic  mirror  or  by  oblique  illumination,  it  may 
resemble  an  opaque  nucleus  of  the  lens,  but  close  examination 
will  show  its  nucleus  to  be  transparent.  Its  diameter  varies 
betiveeD  five  and  eight  millimetres.  This  opaque  layer  may  be 
surrounded  by  another,  eqtialh*  opaque.  Zonular  cataract  oc- 
cure  always  in  both  eyes.  It  is  most  frequent  in  rachitic  sub- 
jecte,  and  in  those  who  have  suffered  from  convulsions  in  in- 
fancy. Sometimes  the  disease  of  the  lens  is  less  at  birth  than 
subsequently,  tt  may  exist  at  birth  and  be  overloolced.  The 
subjects  of  it  shade  their  eyes  to  get  the  advantage  of  a  dilated 
pupil,  go  into  dark  places  to  thread  a  needle,  and  so  forth.'  An 
iridectomy  is  a  better  oi>eration  for  these  zonular  cataracts  than 
an  oi»eration  to  promote  absorption.  The  iridectomy  gives  a 
good  pupil,  since  the  margin  of  the  lens  is  clear,  and  we  avoid 
the  danger  of  severe  swelling  of  the  lens  after  a  needling  o]>era- 
tion*    It  should  always  be  remembered  by  the  operator  that  a 

'  Derby,  toe.  cit. 
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very  slight  interference  with  the  lens  may  produce  a  very  sud- 
den phakitis.  and  !ie  who  is  not  prepared  for  it,  may  lo&e  the 
eye  before  he  is  ready  Ut  remove  the  lens. 

Aitterior  Polar  Cataract. — This  is  seen  as  a  minute,  round 
white  point,  of  a  diameter  of  from  two  to  two  and  tive  tenths 
millirnetres.  A  minute  corneal  opacity  sometimes  accompanies 
it.  This  indicates*  as  shown  by  Arlt»  an  intra-uterine  ulcer  of 
the  cornea,  followe<l  by  perforation.  The  aqueous  humor  es- 
capes* the  lens  falls  forward*  and  the  corneal  exudation  adheres 
to  the  anterior  capsule.  On  the  healing  of  the  ulcer,  and  the 
re-establishment  of  the  anterior  chamber,  the  lens  goes  Ijack  to 
its  normal  position,  but  retains  the  opacity. 

Tutai  Congenital  Cataract.— This  is  divided  mto  two  forms. 
In  the  first,  the  lens  matter  is  greatly  shrivelled,  while  the 
capsule  is  thickened.  The  more  common  variety  is  a  general 
opacity,  which  is  soft.  It  is  aift  because  it  occurs  in  a  lens 
without  a  nucleus.  The  nucleus  of  the  lens  is  rarely  fixed  before 
the  thirtieth  j-ear.  There  is  a  general  grayish  opacity  of  the 
lens*  which  readily  swells,  and  pushes  the  iris  forward.  This 
form  of  cataract  develops  very  rapidly.  Such  a  cataract  is  to 
be  removed  by  linear  extraction  or  auction.  It  occurs  also  in 
persons  of  middle  life,  and  then  is  apt  to  occur  in  both  eyes,  and 
to  be  associated  with  diabetes. 

SECONDARY  CATARACT. 

By  this  form  is  imderstood  opacities  of  the  lens  occurring 
after  detarhmeut  of  the  retina,  in  absolute  glaucoma,  and  more 
rarely  in  retinitis  pigmentosa.  In  detachment  of  the  retina  and 
in  fjlaucoma,  the  cataract  is  usually  monocular  on  its  first  ap- 
pearance, simply  because  double  detachments  and  double  abso- 
lute glaucoma,  of  simultaneous  origin,  are  rarely  met  with. 
The  cataract  of  retinitis  pigmentosa  is  more  likely  to  be  binocu- 
lar. Total  opacity  does  not  occur,  but  the  opacity  begins  at  the 
posterior  pole  of  the  lens  and  radiates.  The  opacities  occurring 
after  detachment  of  the  retina  and  absolute  glaucoma  are  usu- 
ally total  at  a  very  earh-  period,  but  they  advance,  as  a  rule, 
without  very  marked  swelling  of  the  lens. 
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CAPSULAE  CATARACT. 

Except  as  heretofore  described  in  anterior  and  posterior  polar 
catarjict.  capsular  cataract  is  a  rare  affection.  In  many  cases 
of  hypermetropia  and  hyperopic  astigmatiBm^  small  black  spots 
are  seen  on  the  anterior  capsule  which  remain  for  years  without 
changing.  It  is  not  entirely  certain  that  they  may  not  liecorae 
detached,  especially  when  they  occur  on  the  posterior  cap&tile, 
and  give  trouble  as  a  floating  body  in  the  vitreous.  Cajjeiilar 
opacities  also  occur  in  the  process  of  over- ripening  of  senile  cata- 
racts. They  seldom  occur  as  independent  affections,  such  as 
have  been  already  described. 

Before  the  days  of  the  ophthalraoacopej  when  a  thoroughly 
exact  examination  was  not  possible,  even  with  the  stronge^st 
oblique  illumination  and  magnifying  glass,  capsular  cataract 
had  more  importance  than  it  now  assumes,  when  it  is  found  to 
be  generally  associated  with  opacities  of  the  lens  structure. 

SENILE  CATARACT. 

This  ifi  also  denominated  bard  cataract,  but  all  senile  cata- 
racts are  hard  until  they  aro  over-ripe.  It  is  this  form  that  at- 
tracts most  surgical  attention.  It  is  that  for  which  oj^erations 
are  most  often  performed.  Great  miisses  of  statistics,  from 
surgeons  all  over  the  world,  have  been  published,  especially  in 
the  last  twenty-five  years,  on  senile  cataract.  Many  different 
operations  and  modification  of  operations  have  been  suggested 
and  perf4>rmed  for  this  condition.  From  the  delicacy  and  diflS- 
culty  of  the  performance  of  these  operations,  and  from  the  bril- 
liant and  gratifying  result  of  a  successful  removal  of  the  lens, 
it  being  actually  a  giving  of  sight  to  the  blind,  the  subject  has 
assumed  almost  an  exaggerated  importance.  Some  surgeons 
seem  to  consider  it  of  more  consequence  to  give  a  few  years 
more  sight  to  a  poor  old  man  or  woman,  who  have  nei'er  had 
very  important  work  in  life,  and  from  whom  little  can  be  ex- 
pected in  any  case,  than  to  rescue  the  eyes  of  a  young  man  or 
m<r  woman,  who  is  affected  with  purulent  ophthalmia,  and 
?er  of  being  blind  and  becoming  a  tax  upon  the 
ossibly  long  life. 


380 


CATARACT. 


The  name,  black  cataract,  has  been  given  a  sub- variety  of 
senile  cataract,  when  the  lens  is  of  a  very  dark  color. 

Membranous  cataracts  are  opacities  of  the  capsule,  to^jether 
with  neoplastic  tissue  in  the  pupil,  after  the  lens  has  been  re- 
moved.   They  are  also  known  as  membranes  in  the  pupil. 

Diagnosis. — The  diagnosis  of  cataract  in  any  of  its  varieties, 
by  means  of  the  ophthalmoscope,  is  not  at  all  a  difficult  matter. 
Yet  peripheric  opacities  in  old  persons  with  sluggish  pupils  or 
punctate  opacities  in  ^'oiing  persons  may  be  overlooked  unless  a 
mj'driatic  (cocaine  preferably)  is  used  to  secure  full  dilatation 
of  the  pupil.  It  should  be  the  aim  of  the  surgeon  always  to 
make  an  exact  diagnosis  of  the  condition  of  the  lens,  esjiecially 
in  persons  with  ;isthenopia,  or  anibl^'opia,  who  are  in  middle  or 
advanced  life,  but  it  is  not  always  necessary  or  proper  to  give 
the  full  diagnosis  to  the  patient,  for  there  are  many  cases  of 
opacities  of  the  lens  wliich  remain  isolated,  and  with  little  hanQ 
to  the  sharpness  of  vision,  for  years.  It  is  interesting  to  note 
that  opacities  of  the  lens  imiwiir  the  vision  very  differently  in 
different  jjersons,  under,  apjmrently,  the  same  circumstances. 
For  example,  one  patient,  where  the  opacities  seem  to  be  quite 
extensive,  will  have  a  vision  of  while  another  under,  as  far 
as  the  ophthalmoscope  shows,  the  same  conditions,  will  only  see 
■^if.  It  is  possible  in  these  instances  that  the  varying  degree  of 
vision  does  not  depend  solely  on  the  opacities  of  the  lens.  I 
know  a  lady  of  ninety-four  years  of  age,  who  has  had  partial 
opacity  of  her  lenses  for  at  least  fourteen  years,  and  who  is 
still  able  to  read  moderately  fine  type,  with  ease. 

The  alarm  created  in  the  minds  of  many  persons,  by  the  an- 
nouncement of  the  fact  that  they  have  cataract,  is  sometimee 
excessive,  and  leads  to  profound  mental  depression. 

The  various  forms  of  lenticular  cataract  in  middle-aged  per- 
sons or  adults  present  a  very  different  picture  in  different  cases. 
In  some  instances  there  are  a  few  stria*  arranged  very  often  in 
a  pyramidal  shape  at  the  extreme  periphery,  and  only  seen 
under  full  dilatation.  In  others  there  is  a  general  star-like 
striation  with  marked  opaque  nucleus  in  the  centre.  In  others 
again,  there  are  circular  spots  here  and  there,  looking  as  if  a  bit 
of  pigment  had  adhered  to  the  capsule  from  the  iris.  Anterior 
ixisterior  polar  cataracts,  appear  as  roundish  or  perfectly 
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circular  films  in  the  centre  of  the  lens.  A  characteristic  ap- 
pearance of  very  slowly  advancing  congenital  cataracts,  is  a  cen- 
tral axle-like  opacity  and  apokes  radiating  as  regularly  as  in  a 
carriage-wheel.  In  each  developed  nuclear  cataract,  there  is  a 
general  opacity  consisting  of  a  yellowish  nucleus,  surrounded 
by  grayish  cortex.  This  again  is  modified  in  some  subjects  hy 
a  general  white  appearance,  with  a  massing  of  the  cortical  ma- 
terial in  one  or  more  points.  Some  old  subjects  exhibit  a  gen- 
eral bluish  opacity  in  their  lenses,  through  which  the  reddish 
glimmer  of  the  choroidal  vessels  may  be  seen  with  the  ophthal- 
moscope. The  observer  who  has  not  seen  manj'  cases  of  cata* 
ract  should  be  on  his  guard,  lest  he  pronounce  the  haziness  often 
seen  by  ordinary  daylight  in  the  pupils  of  old  persons,  to  be 
cataract.  Such  a  want  of  complete  transparency  is  only  a 
Benile  change,  which  disappears  on  observation  with  artificial 
light.  The  most  inexperienced  observer,  however,  who  has 
any  knowledge  of  the  anatomy  of  the  eye,  will  have  no  difiB- 
culty  in  deciding  as  to  the  existence  of  cataract  in  a  pro- 
nounced case,  when  a  dense  white  opacity  is  seen  to  fill  the 
entire  pupil. 

The  opacity  of  the  lens  that  follows  chronic  glaucoma,  has 
already  been  described.  This  is  only  the  last  step  in  the  prog- 
ress to  the  final  condition  of  hopeless  loss  of  sight,  yet  such 
patients  have  been  sent  thousands  of  miles  to  be  operated  upon 
for  cataract,  because  those  who  sent  them  did  not  know  how  to 
make  an  examination  that  will  diJferentiate  curable  from  in- 
curable opacity  of  the  lens.  Even  those  without  special  experience 
neetl  never  make  this  mistake  if  the  following  test  be  applied.  It 
is  to  be  remembered  that  if  cataract  be  the  only  disease  present 
in  the  eye»  the  perception  of  light  remains  good  in  all  parts  of 
the  visual  field.  In  any  case  of  complete  cataract,  the  field 
should  be  carefullj'  testecl  with  a  candle  (see  page  HM'^),  No 
patient  with  cataract  is  fit  for  operation  unless  the  light  is  dis- 
tinctly perceived  by  him  in  some  part  of  the  visual  fielil.  If  the 
perception  lie  sharp,  and  the  field  be  uninterrupted,  the  prog- 
nosis is  good.  But  if  no  perception  exist,  the  prognosis  is  hope- 
lessly bad.  It  is  good  in  projKirtion  as  the  field  is  perfect,  as 
above  indicate<l.  There  may  lie  conditions,  however,  such  as 
circumscribed  choroiditis,  partial  detachment  of  the  retina, 
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when  the  field  is  wot  perfect,  and  in  which  an  operation  te  justi- 
flable^  and  is  even  to  be  advised. 

Congenital  cataract,  or  cataract  that  matures  in  childhooil. 
may  cause  loss  of  functional  power  tjf  the  retina,  or  improjier 
action  of  the  external  musclesj  nystagmus  and  strabismus.  In 
adults  with  senile  cataract,  after  one  eye  has  been  successfully 
operated  upon,  and  tlie  other  partially  so,  but  not  with  a  result 
sufficient  for  hinocnlar  single  vision,  converging  strabiamua  of 
the  eye  not  used  is  sometimes  seen.  I  have  been  obliged,  in 
some  cases  of  congenital  cataract  operated  upon  in  young  chil- 
dren^  to  teach  them  to  see.  Cheselden's  and  Ware's  ■  observa- 
tions  upon  this  subject  still  form  interesting  reading.  The 
nystagmuaof  congenital  cataract  occurs  especially  in  those  cases 
where  there  is  eight  enough  to  enable  the  patient  to  gro^je  about 
alone.  It  is  somewhat  relieved  immetliately  after  a  succesaful 
operation,  so  that  fixation  becomes  more  exact.  Wliether  it 
may  become  entirely  relieved  in  the  lapse  of  years,  I  do  not 
knovvj  but  I  believe  it  may  be.  The  imj>ortance  of  an  early  op- 
eration is  made  more  marked  by  the  fact  of  the  occurrence  of 
nystagmus  as  a  result  of  the  great  impairment  of  siglit.  The 
subjective  symptoms  of  cataract  have  l>een  necessarily  and  prop- 
erly left  very  much  out  of  consideration,  since  the  diagnosis  can 
he  so  positively  ma<le  by  the  ophthalmoscope.  With  the  older 
writers,  this  was  not  so,  as  they  only  had  the  catoptric  test, 
that  is,  the  appearance  of  the  image  of  a  candle-flame  upon  the 
lens,  and  oblique  illumination,  to  determine  the  existence  of  a 
cataract.  To  the  patient,  these  symptoms  are,  in  many  in- 
stances, exceedingly  trying,  and  it  is  very  well  if  the  surgeon  is 
acquainted  with  them,  so  that  he  can  dissipate  some  of  the 
anxieties,  and  alleviate  possibly  a  little  of  the  distress,  which  a 
patient  with  beginning  cataract  may  experience.  When  one 
eye  is  perfectly  soimd  and  the  other  is  completely  covered,  the 
patient  experiences  very  little  that  is  unpleasant  in  his  sights 
except  those  difficulties  which  he  soon  overcomes,  arising  from 
the  absence  of  binocular  vision.  For  example,  such  a  patient 
cannot  estimate  distance,  does  not  enjoy  a  stereoscope,  but  he 
goon  accustoms  himself  to  this  deprivation,  and  it  is  not  a  seri- 
ous one.    I  have  now  under  observation  an  aged  jurist,  of 
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ity-siz,  who  has  had  a  cataract  of  one  eye  for  years,  and  no 
ity  of  the  lens  of  the  other  eye  up  to  this  time,  who  finds 
alf  perfectly  comfortable  with  his  one  eye.    Some  of  the  un- 
it sensations  to  which  I  have  alluded,  however,  are  the 
ranee  of  floating  bodies  in  the  air  and  atmospheree,  the 
ration  of  sight  in  a  glare,  and  the  disturbance  to  the  sound 
by  the  one  which  is  very  considerably  affected. 
Patients  with  cataract  not  quite  enough  advanced  for  an  op- 
ktioD,  sometimes  can  have  their  difficulties  alleviated  by  the 
of  a  mydriatic,  so  that  the  pupil  may  be  large  enough,  even 
a  very  bright  place,  to  admit  of  tolerably  distinct  vision. 
•  use  of  a  mydriatic,  by  preference  a  weak  solution  of  the 
Iphate  of  atropia  or  of  the  hydrobroinate  of  scopolamine,  is 
ly  valuable  whei'e  the  iris  will  uncover  the  least  opaque 
ss  of  the  lens.    When  this  is  determined  by  the  ophthal- 
[)pe,  the  patients  may  use  these  drops  regularly,  even  for  a 
aber  of  years,  with  great  benefit  to  the  vision. 
Ab  has  been  intimated,  the  progress  of  idiopathic  cataract  is 
tnost  cases  very  slow.    In  the  average  ten  to  fifteen  or  more 
may  elapse  before  maturity  of  the  opacity  occurs.    It  is 
this  fact,  and  also  because  the  growth  of  cataract  is  some- 
<  spontaneously  aiTested,  that  the  eiToneous  opinions  have 
en  that  senile  cataracts  may  be  removed  by  the  use  of  the 
■'^iieetric  current,  by  trituration,  massage,  or  other  methods. 

Dr.  Richard  Kalisb,  New  York, '  reports  success  in  preventing  the 
*>laturity  of  cataract,  by  daily  massage  of  the  lids  with  a  mixture  of 
tfyoerin  and  water,  equal  parts.  Although  Dr.  Kalish's  opinions 
^te  entiUed  to  respect,  from  his  very  considerable  cx]:)erience  and 
iNMition  as  an  expert  in  ophthalmology,  up  to  this  time  the  profession 
does  not  seem  to  be  ready  to  accept  his  views.  I  have,  as  yet,  seen 
thothing  which  leads  me  to  believe  that  the  maturity  of  incipient 
^iteiact  can  be  prevented  or  arrested  by  any  treatment.  It  is,  no 
t  doabt,  true  that  straining  of  the  accommodation,  in  some  instances, 
r  >ttay  hasten  the  progress  of  cataract,  especially  in  astigmatic  |)iitient'S. 

TRierefoie,  a  proper  precaution,  in  i)ersons  showing  slight  opu-ities 
[     of  the  lens,  in  regard  to  the  manner  of  occupying  themselves,  will 
doobtleBB  be  of  service  in  preventing  the  progress  of  the  disease. 


*  "Tlw  Absorption  of  tmmatara  Cataract  by  Manipulation  Conjoined  with 
bttUatioo."  N.  T.  Med.  Record,  Dec.  mh,  lUOO. 
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Many  cases  of  lenticular  opacities  cease  to  advance  without 
any  treatment  whatever.  The  only  effect  I  have  seen  from  the 
method  of  trituration  is  a  hastening  of  the  ripening  of  the  cat-a- 
ract.  There  ia,  as  yet,  no  means  known  for  the  removal  of  a 
cataract  except  through  operationj  and  yet  abaofption  may 
spontaneously  occur,  at  least  in  part,  or  the  process  of  ripening 
be  arrested  in  a  small  projxjrtion  of  cases.  It  is  probably  true 
that  many  persons  live  and  die  with  a  fair  degree  of  sight,  being 
able  to  read  small  ty|:>e,  and  so  forth,  who  have  opacities  of  the 
lenses  that  never  come  under  the  observation  of  an  ophthalmic 
surgeon.  I  am  led  to  this  belief  from  the  number  of  cases  I 
have  watched  for  years,  without  observing  any  notable  advance. 
These  are  generally,  if  not  always,  cases  of  himellated  cataract 

If  cataract  be  left  to  become  over-ripe,  the  cortical  material 
slowly  dissolves  and  leaves  a  small  nucleus  behind,  which  to- 
gether witli  the  opaque  and  dr\ed  capsule  forms  quite  as  much 
an  impairment  of  vision  as  the  fully  matured  general  opacity  of 
the  lens.  In  such  cases,  other  changes  occur  in  the  eye,  the 
ins  atrophies  and  loses  its  color,  becomes  tremulous  from  want 
of  support,  and  the  globe  itself  may  become  soft.  Tlie  prognosis 
is  then  bad.  Too  much  time  has  been  lost.  The  cataract  should 
have  been  removed  when  ripe.  This  stage  is  reached  when  the 
patient  can  no  longer  discover  objects,  but  has  quantitative 
perception,  that  is  to  say,  ability  to  distinguish  light  from  dark- 
ness, and  light  of  varied  intensity,  but  not,  for  example,  to 
count  fingers,  or  discern  other  objects  as  such.  Objectively  a 
cataract  is  ripe  when  it  covers  the  whole  area  of  the  pupil,  and 
no  shadow  is  cast  by  the  iris,  even  on  full  dilatation. 

In  the  classification  of  cataract  much  was  formerly  said  of 
the  Morgagnian  cataract.  Tliis  is  really  but  an  over-rijje  senile 
cataract.  The  cortical  matter  in  these  cases  has  become  fluid 
and  left  the  nucleus  bathed  in  it.  Such  a  condition  is  fully 
comprehended  under  the  retrogressive  changes  of  nuclear  cata- 
ract, and  only  requires  an  incidental  mention. 


GLAUCOMA  FROM  SWELLING  OF  THE  LENS. 

Traumatic  cataracts  become  dangerous  from  their  disposition 
to  swell  rapidly,  and  thus  to  increase  the  tension  of  the  eyeball 
(artificial  glaucoma)  and  finally  destroy  it.    It  is  always  nec- 
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essary  to  interfere  promptly,  and  to  remove  the  swelling  lens 
matter,  in  whole  or  in  part,  when  this  occurs. 
The  following  is  au  illustrative  case: 

Wound  of  Conieaj  Iris.,  and  Lens,— Traumatic  Cataract, — 
July  10,  1883,  Mrs.  E.  L.  W,,  age  35,  yesterday  forenoon  was 
taking  out  tncks  with  dinner-knife,  when  a  tack  (?)  sprung  up  and 
struck  her  in  the  eyii-  Sight  lost-  Cornea  of  left  eye  perforated 
half-way  hetween  pupil  and  corneal  junction.  Iris  hehind  it  per- 
foi-attnl  and  CHtiiract  resulted.  Right  eye  has  been  watering  since 
last  night,  light  hurts  it,  ia  slightly  red.  Patient  is  bo  nervous  that 
it  is  hard  to  tell  anytbing  about  her  sight.  R,  E,  =  J[!-  Not  im- 
proved witb  glasses.  L.  E.=perception  of  light.  Lens  opacity. 
Synechia  posterior  outer  half.    Atropine  was  applietl. 

July  17th. ^ — Has  had  very  little  pain  in  her  left  eye.  Sees  as  well 
now  with  her  right  eye  as  she  did  before  ;  never  did  see  very  well. 
R,  V.  ;  '2  J.  at  8  inches  (sideways).  Left  pupil  irregularly  dilated, 
lens  swollen,  and  protrudes  into  anterior  chamber.  Continue  atropia 
and  shade. 

July  'J^d.—Conditinn  same  as  last  visit. 

August  i5th. — Redness  cntirel3-  gt»ne,  pupil  partly  dilatedy  lens- 
matter  in  anterior  chamber.  R.  V.  —  f^j.  Has  had  some  atropia  in 
right  eye.    Lt^ft  eye,  V=  movitig  objects,    Continue  ati-opia. 

November  3d.— R.  V.  =  K»L-  ^--^1  W-i-^  the  lens  matter 
having  been  nearly  entirely  absorbed.  Pupil  of  left  eye  nearly 
round-  Small  amoimt  of  capsule  remaining  in  the  lower  part.  A*'- 
vise  -f-A,    Reads  1  J.  at  10  inches. 

Hemarks. — In  this  case  there  never  was  any  artificial  glau- 
coma. Although  the  patient  was  thirty-five,  the  absorption 
went  on  safely^  without  any  iuterference.  This,  however^ 
would  not  be  generally  the  case. 

THE  RIPENING  OF  CATARACT. 

In  some  cases  of  slowly  advancing  senile  or  even  congenital 
cataract,  it  may  be  pro]>er  to  hasten  the  process  of  ripening,  since 
if  this  be  not  done,  it  goes  on  so  slowly  as  to  deprive  the  patient 
of  nearly  all  useful  vision  for  years,  during  which,  after  a  suc- 
ce^ful  operation,  it  might  be  enjoyed.  For  ripening  cataracts, 
I  prefer  the  niethotl  of  Foerster  (Breslau,  18r(>),  which  consists 
in  the  performance  of  an  iridectomy  in  conjunction  with  mas- 
fllftge  of  the  cornea  for  a  very  few  minutes,  say  two  or  three, 
25 


with  a  spatula  or  strabismus  hook.    While  serious  and  rapist 
phakitis  may  result  from  this  operittioii,  it  is  verjr  unusual.  nu*\ 
the  surgeon  may  contidently  undertake  Foersfcer's  method  for 
ripening  cataract  in  appropriate  cases.    Such  cases  must  be  kept 
under  careful  observation  from  the  time  of  the  operation,  for. 
while  the  ripening  may  go  on  gradually  and  simply  and  give 
the  Burgeon  ample  time,  on  the  other  liantl  it  may  go  on  so 
rapidly  as  to  require  the  removal  of  the  lens  in  four  or  five  day* 
after  tho  iridectomy  has  been  performed.    I  am  inclined  to  be- 
lieve that  the  iridectitmy  ia  the  cliief  factor  in  the  production  of 
maturity  of  the  cataract,  and  that  the  trituration  or  massage  of 
the  corni?a  has  very  little  to  do  with  it.    In  even  very  carefully 
performed  iridectomies  for  glaucoma,  we  not  uufrequently  see 
opacities  of  the  lenB  result,  which  I  believe  is  not  necessarily  due 
to  the  contact  of  the  point  of  the  knife  with  the  cajjaule,  but  to 
the  concussion  of  the  lenticular  constituents.    Dr.  Pooley,  New 
York,  modified  Foerster's  operation  by  jjerforming  a  delicate 
paracentesis  of  the  capsule.     This  is,  in  its  nature,  a  more 
dangerous  ojferation,  that  is  to  say,  more  likely  to  be  followed 
by  rapid  swelling  of  the  lens,  than  a  simple  iridectomy. 

TRAUMATIC  CATARACT. 

Traumatic  cataracts  form  one  important  class  by  themselves* 
and  require  especial  consideration.  Nowhere  in  ophthalmic 
surgery  will  better  judgment  be  re<|uired  than  in  the  manage- 
ment of  traumatic  opacities  of  the  lens.  They  occur  in  all  ages, 
and  under  the  most  different  circumstances.  The  cataract  oc- 
curring in  glaucoma  after  the  operation  of  iridectomy  may 
properly  be  classed  under  the  head  of  a  traumatic  form.  But 
this  is  not  the  variety  usually  in  mind  when  sjjeaking  of  trau- 
matic cataract*  Traumatic  cataract  may  he  merely  one  of  the 
many  results  of  a  serious  injury  of  the  eye  involving  all  of  its 
tissues,  in  which  the  opacity  of  the  lens,  immeiliate  or  sub- 
sequent, is  a  mere  incident.  But  thei^e  is  a  large  class  of  eases 
in  which  the  eye,  except  the  cornea  and  lens,  has  received  no 
injury,  and  where  we  may  expect  a  considerable  restoration  of 
vision,  and  a  useful  eye,  if  we  can  remove  the  lens. 

The  following  table  of  the  last  cases  of  traumatic  cataract, 
treated  in  the  wards  of  the  Manhattan  Eye  and  Ear  Hospital, 


TRAUMATIC  CATARACT. 


387 


gives  an  idea  of  the  various  sources  of  injury.  These  are  cases 
in  which,  beyond  the  damage  to  the  lens,  the  eyeball  is  not  sup- 
posed to  be  seriously  injured.  Cases  of  wound  in  the  ciliary  re- 
gion or  detachments  of  the  retina,  or  destructive  inflammations 
of  the  whole  eyeball  from  injury,  even  if  cataract  have  also  re- 
sulted, are  carefully  excluded  from  this  table.  They  are  cases 
in  which  treatment  for  the  removal  of  the  cataract  affords  a 
good  prospect  of  success. 

Table  Showing  the  Ordinary  Causes  op  Traumatic 


Cataract. 

Struck  in  eye  with  a  stone   7 

"     by  nail  flying  from  a  hammer   2 

"     "    missile  from  torpedo  explosion   H 

"     "    tack,  while  shaking  a  rug   3 

"     "    piece  of  coal   1 

"     "    chip  of  steel  from  chisel  or  hammer   7 

"     "    piece  of  wood   1 

Ran  against  a  fork  held      a  child   1 

Struck  by  a  piece  of  glass   1 

whip-lasb   2 

Falling  down  and  striking  face   2 

Struck  in  eye  by  a  thorn   2 

hair-brush    1 

Cutting  wire,  a  piece  hits  the  eye   3 

The  end  of  a  file  enters  the  e^'e   1 

Gunpowder  explosion  (firecracker)   3 

Struck  with  a  horseshoe   1 

"         "     piece  of  tin  from  cutting  with  scissors   1 

"  scissors  (child  four  years  old)   1 

"     hy  piece  of  mortar  and  sand  thrown  at  patient   1 

"  baseball   1 

CajiBule  accidentally  ruptured  by  keratome  in  performing  an  iridec- 
tomy  1 

Cork  from  soda-water  bottle   1 

Blow  in  the  eye  with  a  fist   2 

47 

Table  Compiled  from  Private  Practice. 

Eye  injured  by  blow  from  the  fist   5 

Struck  with  piece  of  wood   2 

**     by  piece  of  nail   4 

Struck  by  wooden  phig  shot  from  pistol   1 


Stuck  |>enkaife  in  eye.   1 

Thrown  from  load  of  hay,  striking  on  vertex   1 

Stick  run  through  upper  lid  of  left  eye   I 

Hit  by  piece  of  chisel .  ,   I 

Wminded  by  buckshot  from  air-gun  ,  1 

Explosion  uf  gunpowder.  ,  ,  ,   1 

Striick  by  hair-pin ,     i 

"     by  arrow   I 

Hit  by  baU   1 

Blow  from  stick   ! 

Injured  by  fork-prong  *  ,   I 

Struck  by  awl   1 

Cut  by  scissors  1 

Injni-ed  by  falling  downstairs   1 

Hit  by  piece  of  coal   3 

Hit  by  stone   . ,  Z 

Injured  by  tack  1 

Hit  by  needle  , ,  1 

Hit  by  piece  of  iron   1 


34 

I  have  recently  treated  a  case  of  traumatic  cataract  in  a  young 
fjirl  of  eleven  years  of  age^  which  occurred  in  rather  a  remarkable 
way.  She  was  standing  in  front  of  her  dressing-table,  and  took  up 
a  handkerchief  tind  shook  it  plaj'fuUy  at  a  little  friend  sitting  near. 
A  needle  wafl  in  the  handkerchief,  which  fell  out  and  bit  the  cornea, 
pasted  throughj  and  entered  the  lens.  The  sight  of  the  eye  was  at 
once  vety  much  impaired.  The  cataract  that  followed  was  removed 
by  a  linear  section  some  weeks  after,  and  a  good  recovery  resulted,  al- 
though a  severe  iritis  followed  tlte  extraction.  This  case  is  remark- 
able for  the  fact,  that  during  the  operation,  the  iris  lost  its  normal 
color  under  our  eyes,  and  while  there  wore  objective  evidences  of 
very  severe  iritis  in  this  discoloration  and  in  the  swelling,  and  sub- 
jectively, in  the  loss  of  sight,  the  patient  scarcely  suffered- 

If  the  instrument  or  misaile  or  foreign  body,  enter  directly 
through  the  cornea,  and  do  not  pass  into  any  part  of  theciliar)' 
region  or  sclera,  the  chances  of  saving  the  eye  by  removing  the 
lens  are  very  good,  and  I  have  sometimes  succeeded  in  so  doing, 
l>ut  in  the  follo^ving  case,  the  operation  failed  to  achieve  this 
result,  and  I  think  because  the  patient  was  not  operated  upon 
at  an  early  enough  date,  and  also  perhaps  because  he  was  a 
debilitated  subject. 
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REMOVAL  OF  LENS  CONTAINING  A  FOREIGN  BODY. 

Foreiffn  Bad  if  in  Lens.  ^Traumatic  Catat'act^ — April  I5th, 
IHirJ.  Mr.  G.  F.,  age  Tt^u  days  ago  was  struck  in  the  left  aye 
with  a  piece  of  iron.  The  eight  was  impairtHl  nt  ouce^  slightly;  an 
ht-Hir  after  the  injury  began  to  have  pain.  Saw  a  surgeon  who  ^av** 
h  ini  f*ome  d  rajw.  For  a  week  had  no  trouble  except  t  ho  blutri  ng.  Two 
days  ago  l>egiLn  having  imhi^  which  has  continued.  "Was  tiimiiif? 
off  a  nut  with  a  chisel  when  the  accident  occurred.  R.  E.  =|^.  L. 
E.  =  y^Tjj  opacity  of  cornea  very  minute  to  outer  side  of  the  lonticular 
opacity.  Just  behind  the  corneal  o|iacity,  is  a  white  spot  on  the 
anterior  eurfaoe  of  the  lens,  with  an  opaque  line  extending  to  a  dark 
object  in  the  posterior  part  of  the  lens.  Periphery  of  lens  is  opaque. 
Adv.  (Hid  Treafmenf. — Atropia.  Attempt  to  remove  the  lena. 
Exfriictioii  iff  Traumatic  Cataract^  April  lOlh. — The  lens  was 
removed  by  corneal  section  under  ether.  A  foreign  body  was  found 
imbedded  in  tlie  nucleus  of  the  lens.  The  bandage  was  changed  the 
same  evening.    Corneal  flap  was  isHghtly  hazy  at  edge. 

Although  the  lens  was  extracted  with  the  foreign  IhkI}',  without 
jiarticular  damage,  the  flap  did  not  heal,  circuniscril)ed  suppurjition 
followed^  and  the  patient,  who  was  rather  a  feeble  man  for  his  years, 
only  recovered  with  the  eyeball  intact,  or  with  no  vision. 

Where  the  ciliary  region  or  even  only  the  sclera,  is  wounded, 
the  case  falls  under  those  likely  to  produce  sympathetic  ophthal- 
mia, and  out  of  the  category  of  those  we  are  now  discussing. 
Powder  burns,  from  explosions  near  the  eye,  form  another  fre- 
quent source  of  traumatic  cataract.  Grains  of  powder  entering 
the  eye  are  comparatively  innocuous,  perhaps  because  of  the 
aseptic  quality  of  gun -powder,  but  this  contact  with  the  lens 
Avill  produce  phakitis  and  traumatic  cataract. 

Any  kind  of  a  foreign  botly  entering  the  lens,  will  produce 
cataract.  Very  rarely,  if  ever,  does  a  foreign  body  in  the  lens 
remain  isolated  or  become  encapsulated,  but  in  a  brief  period 
;j[eneral  opacity  occurs;  snmetimesonly  a  few  hours  from  its  en- 
trance proliferation  of  the  lenticular  tissue  and  opacity  result. 
A  blow  upon  the  eye,  generally  produces  more  serious  injury 
than  catarjict,  such  as  dislocation  of  the  lena,  detachment  of  the 
retina*  rupture  of  the  choroid,  or  wound  of  the  glote.  or  the  like^ 
but  such  a  blow  may  do  none  of  these  things,  and  pnxluce  only 
an  opacity  of  the  lena.    Penetrating  wounds  of  the  cornea,  are 
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almost  iiivaiialjly  attended  Ijv  injuries  of  the  lens,  and  then 
almost  always  result  in  cataract.  If  the  wound  be  large,  the 
a(|ueoua  humor  will  immediatfly  esca|>e  into  it,  and  it  will  very 
H(H)n  lose  its  transparency,  in  a  few  hours;  but  if  the  %vound 
of  the  capsule  be  small  the  formation  of  the  cataract  \\iU  l>e 
much  slower.  In  rare  cases,  a  small  wound  of  the  capsule 
produces  a  smaH  circumscribe<l  ojiacity,  which  remains  statitai- 
ary.  As  Lawson '  says,  such  a  happy  incident  more  frequently 
fjccurs  in  the  old  than  the  young  subject,  simply  l>ecause  the 
3'oung  person  has  a  softer  lens  than  the  middle-aged  or  (M 
person.  In  traumatic  cataract,  the  less  the  iris  is  involved  the 
better  the  chances  of  success.  If  it  be  prolapsed,  it  should  be 
cut  off. 

In  examining  some  cases  of  cataract  that  appear  in  the  clin- 
icy,  where  tht-re  is  no  trace  of  an  injury  of  the  cornea,  but  a 
pnsitive  history  of  a  blow  uixin  the  front  of  the  eye  some  time 
befure,  we  can  assume  that  the  cataract  was  caused  by  concus- 
sion, and  this  agrees  with  our  knowdedge  of  the  disease  from 
other  sources,  especially  in  cataract  occurring  after  the  opera- 
tion of  iridectomy. 

CATARACT  FOLLOWING  A  STROKE  OF  LIGnTNING. 

If  has  been  observeil  that  changes  in  the  lenses  occur  aftt^r 
hanging,  and  al-so^  in  rare  instances,  as  the  result  of  beint; 
struck  by  lightning.  The  following  case  well  illustrates  these 
changes  jiroduced  by  a  stroke  of  lightning.  Its  fortunate  ter- 
mination is  exceedingly  instructive. 

The  subject  was  a  patient,  a  yoimg  woman  of  twenty-eight  years^ 
who.  while  picnicking  in  the  fields  of  Colorado,  was  overtaken  by 
a  Severn  Htorin  from  which  she  tonk  shelter  under  a  tree^  where 
tlie  accident  hiipi)eiied.  She  tlisciivered  the*  impaiinient  of  vision 
after  she  recovered  from  the  general  shock.  Examinatiou  a  few 
weeks  aftprward  showed  that  tliere  were  opacities  of  each  lens. 
Wlit^ii  I  sjiiv  ht-r,  there  wei"e  not  only  diffuse  opacities  composed  of 
irregular  wave-like  lines,  but  alwo  radiate  opacities,  especially  in  the 
eye  with  the  least  visinn.  Her  viaiou  was  in  the  right  eye  yVo*  I"'' 
sliH  *Muld  only  re^ul  No.  11  Jaeger.  In  tlie  other  eye  the  vision  was 
4^,  and  she  could  read  No.  4  Jaeger,    Two  months  aft^r*  her  vision 

'"Injuries  of  the  Eye,"  London,  ItSflT,  p.  126. 
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was  the  same.  The  opacities  seemed  to  remain  stationary,  and  she 
waa  advised  to  await  the  ripening  process,  unless  it  went  on  very 
slowly. 

I  have  never  seen  this  young  lady  since,  but  I  was  so  much  in- 
terested in  her  case  that  I  wrote  to  her;,  and  received  the  following 
replies  from  herself  and  her  physician,  which  show  that  the  ripening 
of  the  cataract  has  been  arrested,  and  she  has  been  able  to  do  with- 
out an  operation : 

"  In  order  to  give  you  a  satisfactory  statement  of  the  present  con- 
dition of  my  eyes,  I  went  to  Dr.  Rivei^  of  this  city,  who  examined 
them»  and  kindly  siiid  he  would  write  j'ou  himself,  and  send  the 
pictures  which  he  made  of  the  oatariKU.  There  is  therefore  nothing 
left  for  me  to  do  but  to  give  an  account  of  the  change  which  took 
plare  in  my  sight  between  the  time  when  1  saw  you  in  March,  1S81>, 
and  the  pi*eseut.  I  noticed  no  difference  in  the  sight  of  either  eye 
for  about  a  year;  they  seemed  to  grow  neither  worse  nor  better,  but 
the  "fire-balls'  which  I  saw  so  often  gradually  appeared  less  and  less, 
and  at  length  only  troubled  me  after  loss  of  sleep,  a  long  time  in  the 
bright  sunlight,  or  anything  else  which  made  ray  eyes  tired.  For 
several  \veeks  in  the  spring  of  1^90  1  was  conscious  of  an  improve- 
ment taking  place  in  my  sight,  and  when  my  friends  also  noticed 
that  I  appeared  to  be  able  to  see  better,  and  questioned  me  alxvufc  it, 
I  acknowledged  the  fact  ^T'bich  1  had  not  cared  to  speak  of  l>efore, 
fearing  the  improvement  le^s  than  1  imagiuedj  or  that  I  was  only 
growing  more  accustomed  to  my  condition.  Bo  you  can  see  how 
very  slowly  the  change  took  place.  By  the  middle  of  the  snmmer, 
however,  I  could  read  ordinary  print  very  well,  and  so  the  improve- 
ment went  on  verj"  slowly  for  a  year  or  two.  But  the  ohimge  was 
onlj*  in  the  right  eye,  1  fuund ;  the  left  remained  unchanged  for  Borne 
time,  so  far  as  I  conld  judge.  For  the  past  year,  however,  its  sight 
has  bt'en  growing  slightly  more  dimmed,  until  it  13  in  the  conditinn 
which  Dr.  Rivers  will  describe  to  you.  About  three  months  after  I 
saw  you,  I  was  visiting  friends  in  Montreal,  and  being  advised  to 
consult  Dr.  Buller,  I  did  so.  He  was  of  the  opinion  then  that  the 
catarat;ts  were  not  maturing  as  rapiiily  i\8  they  had  been,  and  asecund 
examination  three  months  later  on  showed  that  they  had  not  changed, 
and  the  doctor  expressed  the  opinion,  that  they  would  romainas  they 
were  for  a  groat  many  years,  r>erhMps  for  the  remainder  of  my  life. 
Since  my  se&md  visit  to  Dr.  Buller,  I  have  not  had  my  eyes  ex- 
amined, until  I  went  to  Dr.  Rivei^  ttie  other  day  with  your  letter. 
My  health  has  been  pretty  good  most  of  the  time,  though  1  was  not 
quite  so  well  as  usual  last  year." 


Denver,  Col.,  March  I^,  1 

"Miss  L  ,  a  nurse  in  our  huapital,  rt;i|ueeted  me  to  e 

her  eyee,  and  report  to  you  their  c-ondition, 

"  You  will  remember  several  years  ago  she  wasi  struck  hv 
riing,  iiml  several  rauuths  afterward  you  foimd  immanire  ait 
Dr,  Buller,  of  Montreal,  also  examined  her,  and  yave  her  pm.- 
the  same  prognoais,  that  sh^  would  have  to  be  operated  oa  in 
months. 

"  My  examination  shows : 

"  O.  D.  FiS!'on=f^J+,  not  improved  by  lenses;  redds  Jaeg^ 
at  15  cm.  out  to  39  cm.  from  eye,  with  wutf. 

"  O.  S.  Vtsion=^;  no  improvement  with  lenses;  reads  i 
Jaeger,  with  groat  difficulty, 

"  PupiU  dilated  with  honiatropine  for  ophthalmoscopic  ei 
tioD,  shows  pupils  dilatetl  ad  maximum,  perfectly  roumi. 
partialis*  opaque  in  posterior  portion,  more  especially  at  pcalerior 
as  shown  in  drawings. 

**  Fundus  normal  in  each  eye.    Disc  and  vessels  in  right 
be  seen  through  the  lens  in  its  whole  nren,  including  centre, 
light  streaks  cannot  be  seen.    In  the  left  eye,  besides  the 
opacity,  a  few  streaks  (of  o|>acity)  are  in  anterior  exixface  nf 
Di&c  very  indiiitinctly  seen  through  any  portion  of  lens,  and 
all  through  the  centre. 

"  She  Hays  that  when  you  examined  her,  her  left  eye  was  tb« 
ter  of  the  two,  and  since  then  she  thinlts  the  left  eye  hay  i-eur 
nearlj'  in  the  same  couditiuu,  hut  the  right  one  has  so  iinpn<Vixl 
it  is  now — as  above  shown — very  much  the  better. 

*'  Youni  verv  trulv, 

'"E.  C.  Riv 

It  will  be  seen  from  the  account  of  the  ab*>ve  inte 
case,  that  the  lenses  are  not  undergoing  absorption,  but 
the  opacities  have  actually  diminished,  ami  the  volume  of 
lens  remains  unchanged.    The  positive  evidence  of  the  infl 
of  electricity   upon  the  lens,  is  here  complete*  because 
young  woman,  who  was  an  educated  and  intelligent  pe 
knew  that  her  sight  was  excftllent  until  this  accident 
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can  be  removed  without  a  cutting  operation.  Their  absorption 
<?annot  be  hastened  by  the  application  nf  agents  to  the  eye,  or  the 
admiaistratioii  of  medicines.  Beyond  the  unaided  processes  of 
nature,  a  surgical  operation,  and  that  alone,  will  be  of  avail.  It 
is  not  to  be  denied,  however,  that  if  cataracts  be  discovered  early, 
and  the  nutrition  l)e  very  carefully  observed,  and  all  straining  of 
the  eyes  under  unfavorable  conditions  be  av(nded,  the  advance 
of  the  opacity  may  be  delayed,  .{lerhaps  arrested.  The  proper 
treatment  for  senile  cataract  will  lie  first  discussed. 

The  operations  now  performed  are  those  of  simple  extraction 
■or  modified  simple  extraction,  that  is  to  say,  a  dap  operation 
vith  a  narrow  Graefe  knife,  without  an  iridectomy^  or  the  ^ame 
ojieration  in  conjunction  with  an  iridectomy.  Luxation  of  the 
lens  by  a  needle,  an  operation  jjerfornied  until  the  nineteenth 
century  by  travelling  oculists,  who  went  from  market-town  to 
market-town  in  the  continent  of  Europe,  and  by  reputable  sur- 
geons in  England  and  this  country  until  1^40,  is  now  every- 
where in  civilized  countries  abaiidone*!.  The  knife  of  Beer,  of 
'  triangular  shajje,  very  difficult  to  use  successfully,  has  l»een  given 
up  since  Graefe  proposed  the  modified  linear  operation.  But 
the  knife  alone  remains  of  Graefe's  operation,  except  when  iri- 
dectomy is  performed.  We  have  come  around  the  circle,  to  the 
simple  extraction  of  Daviel  and  Beer  and  Ware,'  with  also  a 
survival,  in  slowly  riijening  cases,  of  Foerster's  preliminary  iri- 
,  dectomy,  and  an  occasional  extraction  of  the  lens  in  its  capsule. 
This  latter  procedure  may  always  be  recommended  in  those 
rases  where,  after  the  section  is  ma^le,  the  lens  is  seen  readily 
to  escape  without  the  necessity  of  entering  the  eye  with  a  capsu- 
lotome.  The  results  of  the  operation^  as  now  performed,  are 
pre-eminently  successfuL  A  very  small  percentage,  not  more 
than  five  to  seven,  is  lost  in  the  hands  of  experienced  operators. 
After  the  peripheric  linear  operation  was  generally  adopted. 
I  H*»rner  placed  the  losses  at  2.f»T  per  cent.  This  is  too  low  for 
ordinary  unselected  statistics.  It  has  been  remarked  that  there 
is  nothing  so  misleading  as  statistics.  While  this  may  not  be 
literally  true,  it  is  true  that  statistical  tables  of  the  results  of 
ojjerations  sometimes  have  a  subjective  coloring,  which  requires 
,  that  they  must  be  carefully  considered  in  all  their  bearings  be- 
■TransacEiona  Royal  Soc  iety  of  Loodou.  1801. 


fore  their  summing  up  is  accepted.  There  are  some  newspapers 
whfjse  headlines  do  not  correctly  represent  the  actual  news  de- 
tailed below.  There  are  also  some  percentages  of  cases  in  op~ 
erations  for  cataract  not  justified  hy  a  careful  readin^j  of  the 
reports  of  the  cases  themselves. 

The  method  of  performing  the  various  operations  for  cata- 
ract has  already  been  described  in  Chapter  X.,  but  there  remains 
much  to  be  said  on  the  general  causes  of  success  or  failure, 
with  an  account  of  the  proj^er  after-treatment.  The  con- 
stitutional condition  and  temperament  of  the  patient  have 
something  to  do  with  the  success  of  an  operation.  Fortunately, 
the  progress  of  time  blunts  the  sensibilities,  and  restrains  the 
emotions  of  many  subjects  of  senile  cataract.  They  have 
weathered  so  many  storms  in  their  long  lives,  that  one  more  does 
not  surprise  them.  Besides,  they  come  gradualiy  to  their  lo^ 
of  sight,  and  they  are  not  shocked  or  unuerve<l  by  it,  but  this  is 
not  always  the  case. — Valuable  as  is  cocaine  in  cataract  opera- 
tions, general  anajsthesia  has  an  advantage  of  its  own. 

Nervous  and  excitable  patients  are  so  occupied  with  the  un- 
pleasant consequences  of  their  etherization,  that  tbey  have  no 
thought  for  their  eyes,  and.  as  soon  as  the  nausea  is  recovered 
from,  are  apt  to  fail  into  sleep.  To  secure  a  good  night's  rest 
is  one  of  the  most  important  diities  to  be  acconiphshed  for  a 
patient  after  an  operation  fur  cataract.  It  promotes  healing  of 
the  wounds  in  the  fii'st  twenty-four  hours.  That  once  achieved, 
the  greatest  danger  of  suppuration  is  over.  Very  severe  iritis 
may  occur  and  last  for  days  and  yet  the  patient  recover  good 
sight,  but  if  a  suppurative  process  in  the  cornea  or  iris  ODce  oc- 
curs, the  rhances  of  saving  the  eye,  even  if  all  the  known  things 
lie  tlone,  are  nearly  nil.  Cauterization  of  the  lips  of  the  wound 
witli  the  actual  cautery  or  carbolic  acid,  may  be  tried.  Some 
fluccess  has  been  recorded  from  this  procedure.  The  only  eyes 
that  I  have  succeeded  in  saving,  when  corneal  suppuration  has 
once  set  in,  have  been  those  in  which  hot  fomentations  or  iced 
cloths  were  used,  and  the  suppurative  process  has  become  circum- 
scriljed,  but  whether  from  the  applications  or  not.  I  cannot  say. 

The  dangers  oc:curring  during  the  oj^eration  itself  have  been 
fully  detailed  in  the  chapter  in  which  the  operation  and  its  ac- 
cidents have  been  described, 


After- Treatment. — The  after-treatment  of  a  ease  of  extrac- 
tion IB  verj'  simple.  While  I  would  not  go  to  the  lengths  that 
are  advised  by  some  operators,  much  larger  liberty  is  to  be  al- 
lowed the  patient  than  was  formerly  thought  proper.  Arlt 
sometimes  detailed  an  assistant  to  hold  a  patient's  head,  for  some 
hours  after  an  extraction  of  cataract,  and  in  Graefe's  clinic  dur- 
ing my  pupilage  there,  the  hands  were  always  fastened  so  that 
they  could  not  reach  the  eyes,  by  linen  or  cotton  bands,  and 
among  all  o|>erator8,  up  to  a  few  yeai"s  ago*  it  was  advised  that 
the  patient  be  kejtt  in  a  very  dark  room,  absolutely  on  the  back 
without  stirring,  for  from  twenty-four  to  thirty-six  hours.  A 
patient  may  Ije  operated  upon  on  a  table  and  removed  to  the 
bed.  without  danger.  He  may  sleep  in  a  semi-lighted  room,  a 
room  light  enough  for  the  patient's  attendant  to  read,  Hia 
position  may  be  changed  in  bed,  if  carefully  done,  but  it  is  bet- 
tev^  when  senile  delirium,  not  uncommon  after  an  operation  for 
cataract,  or  great  restlessness  occurs,  to  let  the  patient  get 
about  in  the  room,  than  to  attempt  to  confine  him,  or  even  to 
leave  the  eyes  bandaged  if  the  patient  incline  very  much  to  t^ar 
the  bandages  off.  In  a  few  such  instances,  in  my  i)ractice,  the 
most  violent  actions,  imcontrollahle  movements  so  that  all 
bandaging  was  given  up,  the  patients  recovered  excellent  vision. 
One  was  that  of  a  lady  of  ninety-two  years  of  age,  who  lived 
some  two  years  and  a  half  to  enjoy  her  ej^esight.  But,  on  the 
other  hand,  the  loss  of  ©yes  may  be  directly  traced  to  the  pa- 
tient's own  carelessness  and  rough  handling  of  the  bandage. 

Aa  baH  been  intimatetl,  some  authors  grant  great  ]]i)erties  to 
all  patients.  Knapphas  lately  advised,  that  the  patient  undress 
after  instead  of  before  the  operation,  aud  that  the  eye  be  left 
unbandaged  for  an  hour  or  two.  Another  authority,  Cheat- 
ham, of  Louisville,  Ky,.  allows  a  patient  to  ride  home  some 
miles  in  a  wagon  over  a  country  road,  immediately  after  an  op- 
eration. A  surgeo!!  rf^sidtnit  in  Mexico,  who  gijes  alxiut  the 
varinuB  cities  of  that  country  to  ojierate  for  cataract,  informs 
me  that  he  simply  bandages  the  eyes  very  carefully,  and  per- 
mits the  patient  to  go  home  and  return,  as  if  the  case  were  that 
of  an  ordinary  out-patient. 

Twenty  years  ago,  I  tried  faithfully  the  after-treatment  by 
closing  the  eye  with  stripe  of  isinglass  plaster,  but  I  soon  re- 
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tarned  to  the  flannel  handagre  as  sQggesled  fay  Omefp.  am! 
which  I  learned  to  use  m  his  ctinic.  I  believe  patients  usixallr 
find  this  a  comfcRtable  dreeeing,  and  that  it  give^  a  ^etn^  of 
aafetr  to  the  ere,  which  rooet  tbonghtftil  patients  requiitt*. 
Bat  I  advise  that  the  hands  be  mst  rained  by  a  bandagi?.  sit  that 
in  sleep  they  may  not  be  Ufted  up  to  tbe  forebead- 

I  am  Dcrt  in  favor  of  opening  an  eye  that  has  been  operated 
opon  for  cataract,  sooner  than  foar  or  five  or  even  six  days  after 
tbe  operati>>n,  onle^  signs  of  inflammation  are  marked.  Tbe 
bandage  may.  however,  be  removed  erwy  twenty-four  horns, 
and  the  fare  bathed  if  it  will  eontribate  to  the  comfort  of  a 
patient,  while  the  eye  is  not  opened.  I  share  the  horror,  long 
ago  expressed  by  the  late  Dr.  Coroelitis  Agnew,  of  a  peeping 
patholofpst*'*  who  jie'sista  in  seeing  an  eye  that  is  apparently 
dcmig  well,  before  the  wound  can  have  at  all  firmly  cloeed. 
This  is  polling  np  potatoet^  to  see  it  they  grow.  £ven  when 
four  days  have  elapsed,  and  the  eye  is  opened  and  the  puptl  and 
woond  be  examined,  ibid  must  be  done  with  the  greatest  care, 
or  the  woond  may  be  reopened  and  j^la^  r>f  the  iris,  t^r  even 
of  tbe  iris  and  vitreou:?  may  cnx*«r.  Patients  snap  the  eyes  to- 
gether even  under  the  most  c>areful  management  in  ^me  csn^es, 
and  thus  cause  irreparable  accident^^ 

The  argument  for  not  opening  eyes  thai  have  been  operated 
Qpon  for  senHe  cataract  until  »>me  days  after,  it  Seetns  to  me.  is 
nowhere  better  put  than  by  Dr.  Ha&ket  Derby.*  Since  it  repre- 
sents very  well  my  own  opinion*^  I  reproduce  it  here.  Dr. 
Derby  states  that  there  is  a  great  di^erence  of  opinioa  as  to 
when  the  lids  should  be  first  s^arated  and  tbe  eye  examined. 
One  of  the  greatest  of  authorities,  tbe  late  Professor  Arit,  sug- 
gested that  the  lids  may  be  separated  twenty-four  hours  after 
the  operation,  and  sooner,  if  necessary.  Dr.  Derby  came  to  the 
conclusion  that  the  eye  did  quite  as  well  if  the  lids  were  allowed 
to  remain  closed  two,  or  even  three,  day&  and  as  his  experience 
increased,  he  says  that  a  new  fact  forces  itself  repeateilly  to  his 
notice:  Thai  in  certain  eases,  in  which  tbe  healing  process  was 
interrupted  by  inllamm:)tti:)n.  the  firsi  pain.  lachni~mation,  or 
discharge  followed  accurately  on  the  first  separation  of  the  lids, 
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however  carefully  it  was  done,  and  however  short  a  time  wfts 
consuraed  in  the  examination.  He  found  that  when  th*^  case 
had  lieen  doing  perfectly  well  for  three  or  tour  days,  and  not 
the  slightest  pain  experienced,  and  the  eye  opened  and  looked  at 
very  quickly  with  a  weak  light,  no  lens  used,  and  no  trial  of 
vision  made,  yet  within  a  few  hours  pain  would  occur,  and  de* 
cided  symptoms  of  intianiniation  apj>ear.  This  happened,  as 
Dr.  Derby  continues,  so  frequently,  that  it  became  impossible 
for  him  not  to  connect  the  examination  and  the  inflammation, 
as  to  cause  and  effect.  Acting  on  this  belief,  he  continued  to 
prolong  the  time  that  he  allowed  the  eye  to  remain  uno]>ened. 
Dr.  Derby  first  announced  these  viewa in  18ftl.'  At  the  present 
Avriting  he  continues  to  adhere  to  them,  he  says  that  he  rarely 
makes  the  first  examination  before  the  morning  of  the  eighth 
day. 

Dr.  Derby's  experience  so  exactly  tallies  with  mine  in  this 
matter  of  associating  early  opening  of  the  eye  with  the  causa- 
tion of  inflammation,  that  I  am  very  glad  to  quote  somewhat 
in  detail  what  he  has  said,  to  express  my  own  views.  While  I 
may  cliangy  the  bandage  every  t^venty-four  or  every  forty-eiglit 
houi-s,  if  the  patient  be  uncomfortable,  I  do  not  open  the  eye 
until  the  fifth  or  sixth  day,  unless  evidence  in  the  red  lid,  the 
great  pain,  or  the  swelling  forces  nie  to  conclude  that  an  active 
inflammatory  process  is  going  on.  If  that  is  present,  of  <'ourse 
the  eye  must  be  opened,  and  the  origin  of  the  inflammation  and 
its  character  traced  out.  lu  this  connection,  it  is  well  to  state, 
that  I  have  found  the  solutions  of  atropia  in  castor  oil,  very 
beneficial  in  their  influence  upon  eyes  very  much  inflamed  after 
cataract  operation.  The  reaction  to  oily  solution  is  much  less 
than  that  from  watery  ones.  I  now  invariably  use  them  in  such 
cases.  The  patients  seldom  know  that  a  drop  has  been  ajfpUed* 
and  do  not  snap  their  lids  together  wben  the  oil  is  uBe<l. 

Tlie  young  oi^erator  should  be  on  his  guard  against  putting 
his  hands  even  on  the  edge  of  the  upper  lid,  or  on  the  eyebrows 
while  causing  the  patient  to  look  down,  in  tiie  first  few  days, 
after  extraction  of  the  cataract.  The  edge  of  the  wound  is 
sometimes  so  rough,  as  to  cause  great  pain  when  the  eye  is 
moved  downward.    Besides  the  pressure  of  the  surgeon's  finger 
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may  compel  nervous  persons  to  jerk  the  eye  away  ixm 
hands.    1  liave  had  the  misfortuue  to  see  the  wound  of 
cornea  reopened,  by  the  snapping  togetlier  of  the  eye 
several  cases,  and  in  a  few,  the  eye  was  lost  from  prolap» 
the  iris  and  the  vitreou-s.    The  operated  eye  will  tolerate  evftt 
light  blow  upon  the  bandage,  better  than  such  a  snap 
together  of  the  lids.    The  various  eye-protectors  that  have' 
invented,  two  of  which  are  here  described,  often  serve  anei 
lent  purpose,  but  chiefly  "with  intelligent  and  careful  patien 
Stupid  and  careless  patients  will  deliberately  do  harm  to  t' 
eyes.    There  is  absolutely  nothing  that  will  g:uard  eyes 
mischievous  handling  on  the  part  of  such  patients,  ex 
l>ossib!y  tyin^  the  hands  to  the  side  of  the  bed,  so  that  t 
cannot  raise  them  high  enoiigh  to  reach  the  bandage. 

sometimes  is  ineffioacit 
because  they  k>otien  I 
hands  from  the  restrain 

After  the  cornea 
thoroughly  healed,  a  si 
pledget  of  cotton,  wit 
protective  black  patch, 
shown  in  the  cut  on 
ISA.  chapter  IX.,  may 
worn.    This  in  a  few  d 
is  to  be  in  turn  replaced 
n  simple  shade  or  a  pair 
colored  glasses,  and  the 
tient  allowed  to  go  out 
doors. 

rROTECTTVE  BAND  A  i :  - 

Fig.  157  illustrat**  the 
protective  apparatus  in- 
vented by  Dr.  T.  J.  MK'oy. 
formerly  hou&e  siu'geoii  in 
the  Manhattan  Kye  and 
Ear  Hospital.  It  consists  essentially  of  two  wire  protectors, 
shaped  like  a  very  large  watch  ■cr^'staL  fastenetl  to  the  eye  with 
tapes. 
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The  ocular  mask,  designed  by  Dr.  Frank  W.  Ring,  is  used 
as  a  protection  for  the  eye  after  o^ieratiou.  It  is  made  of 
2)apier  mdcht^  covered  with  black  silk  and  lined  with  white 
Jinen,  It  is  moulded  to  fit  the  parts 
about  the  eyes  and  rounded  out,  so 
that  the  eye  is  protected,  Tajjes  are 
used  to  hold  it  in  place,  and  it  may 
lie  used  over  a  bandage,  or  simply 
with  cotton  over  the  eye.  A  hole  is 
easily  cut  over  one  eye  if  desired. 

ORDERING  GLASSES  AFTER  AN 
OPERATION. 

It  is  not  well  to  order  glasses 
until  some  four  to  six  weeks  after  a 
successful  operation,  for  several  rea- 
sons, among  which  are; 

1 .  The  fact  that  the  corneal  as- 
tigmatism caused  by  the  section,  will  diminish  very  much  in  a 
few  weeks.  It  may  t>e  eight  to  ten  diopters  immediately  after 
the  operation,  and  become  as  little  as  two.  It  is  very  important 
in  many  cases  to  prescribe  cylindric  glasses,  since  they  will  often 
make  a  vast  difference  in  the  capacity  to  see,  specially  at  a 
distance. 

2.  Patients  may  strain  their  eyes  by  over-use,  if  allowed 
glasses  at  too  early  a  period.  I  have  known  serious  iritis  oc- 
curring some  weeks  after  an  operation,  to  lie  directly  traced  to 
over-use  of  the  eyes. 

WHEN  SHALL  OPERATIONS  BE  PERFORNtED  f 

Among  the  many  questions  projierly  to  be  considered  in  dis- 
cussing the  ex]>ediency  of  an  operation  for  cataract,  is.  Shall  we 
advise  an  operation  on  one  eye,  where  the  other  is  sound*  or 
nearly  so?  A  direct  answer  that  will  include  all  the  conditions 
cannot  be  given  to  this  question.  If  a  [Kitit^nt  be  very  old  and 
feeble,  and  have  one  eye  with  whicii  he  is  able  to  read,  or  even 
only  to  get  about  with  assistance,  without  being  able  to  be  em- 
ployed on  line  occupations,  and  if  his  general  health  does  not 
admit  of  manual  labor,  there  will  manifestly  be  no  advantage 


ill  operating  u\x)u  the  cataractous  eje^  even  if  the  cataract  be 
fully  ripe  and  the  local  conditions  are  favorable  to  a  sucoesoful 

operation, 

Agaiiij  if  the  fellow-eye,  ^la  I  have  seen  it  i0  tjeveral  notable 
cases,  he  entirely  free  from  opacity  of  the  lens,  while  the  ratoi- 
ractous  eye  is  ready  for  ati  operatioii,  1  think  the  matter,  if 
the  patient  he  intelligent,  may  he  left  entirely  to  his  or  hpr 
judgment,  as  to  whether  the  slight  risk  of  an  operation  ehoulil 
be  undertaken,  in  order  that  there  may  l>e  an  eye  in  reserve  in 
case  opacity  of  the  fellow  begins  as  it  is  likely  to.  Yet  I  have 
observed  two  cases  for  more  than  fifteen  years,  in  which  fully 
mature  senile  cataract  of  one  eye,  has  not  been  followed  by  any 
opacity  whatever  of  the  felk>w-eye.  In  young  persons  with 
cataract  this  is  not  uncommon.  Where,  however,  one  eye  \s 
ready  for  extraction,  and  the  other  has  liegun  to  be  impaired, 
so  that  occupations  on  small  objects  are  not  easily  undertaken, 
I  should  urge  oiK*ration  on  the  mature  cataract^  if  the  patient 
were  one  in  a  position  in  life  requiring  the  use  of  his  eyes  in  read- 
ing and  so  forth,  and  if  he  or  she  be  in  fairly  good  health,  not 
too  old,  say  from  fifty-five  to  seventy  years  of  age.  But  even 
persona  in  very  advanced  years  should  not  be  denied  an  opera- 
tion on  that  ground  alone. 

It  shouhl  Ije  renienilK^red  as  a  fact  leaning  toward  an  opera- 
tion in  such  cases,  that  over-ripe  cataracts  undergo  degeneration 
and  absorption,  as  a  natural  consecutive  patholtigical  process. 
When  maturity  of  a  cataract  occurs,  the  law  of  nature  goes 
on  to  fulfilment,  and  dissolution  fullows;  the  so-called  Jior- 
(jagnian  cataract  results.  Were  the  absorption  of  the  lens 
always  complete,  were  none  of  the  lens  or  capsule  left  behind  or 
not  enough  to  prevent  good  >'ision,  did  the  eye  not  become  iiri 
table,  as  a  result  of  the  slowly  deliquescing  process,  we  miglit 
in  aitch  cases  leave  the  eye  to  its  inevitable  clearing  up  of  the 
lens,  the  othtT  l>eing  sound;  but  the  proce^^s  being  often  accom- 
panied by  choroiditis,  which  may  im]>air  the  vision  and  soften 
the  globe  while  the  lens  is  dissolving,  we  cannot  safely  leave  an 
over  ripe  cataract.  Indeed,  it  is  harder  to  remove  the  whole 
of  an  over-ripe  lens  in  an  extraction,  than  one  that  is  just  ma- 
ture. It  is  certainly  better  not  to  await  this  condition,  but  if  a 
cataract  is  to  be  removed,  to  do  so  when  it  is  just  ripe.  Of 
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hastening  the  maturity  of  slowly  advancing  cataracts,  full  no- 
tice has  already  been  taken. 

Anothi^r  (question  is,  In  two  rijje  cataracts,  sliall  both  be  re- 
moved at  the  same  time?  To  this  I  unhesitatingly  give  a  nega- 
tive answer.  I  am  aware  that  many  successful  operatioDS  of 
this  kind  have  been  performed,  but  it  is  taking  a  risk  to  per- 
form them — a  risk  of  total  lonB  of  both  eyes,  that  I  think  no  sur- 
geon is  justified  in  assuming.  If  an  unsuccessful  operation  be 
performed  on  one  eye,  and  the  surgeon  has  still  the  confidence 
of  the  patient,  he  has  learned  much  that  will  be  of  the  greatest 
service  in  avoiding  a  subsequent  failure.  If  a  bad  process  set  in 
in  one  eye,  it  is  very  apt  to  occur  in  tlie  other  at  the  same  time, 
and  the  chances  really  are  greater  of  losing  both  eyes  than  if 
one  is  o|>erate<l  upon  at  a  time.  One  eye  is  sufficient  for  the 
purposes  of  even  an  exacting  life,  as  there  are  many  eminent  ex- 
amples among  statesmen  and  "writers,  who  have  achieved  all  their 
success  with  vision  on  hut  one  aide,  although  there  are  not 
wanting  a  few  examples  of  great  success  with  nearly  complete 
blindness  of  both  eyes,  notably  in  this  country  the  historian 
Prescott,  and  in  England  Mr.  Fawcett,  the  statesman,  a  mem- 
ber of  Mr,  Gladstone's  cabinet  as  postmaster -general.  These 
cases  are  entirely  exceptional,  and  only  emphasize  the  serious 
haudicap])ing  produced  by  blindness,  while  with  one  good  eye, 
no  man  or  woman  need  nece^arily  shrink  from  undertaking 
any  duty,  or  consider  the  loss  a  positive  bar  to  success. 

All  this  has  an  important  bearing  on  the  question,  one  eye 
having  undergone  a  successful  operation,  shall  the  lens^  where 
ripe,  l>e  extracted  from  the  other  also?  If  the  one  eye  from 
which  the  lens  has  been  removed  is  in  any  way  deficient*  an<l 
canu*it  he  said  to  have  furnished  even  approximately  a  good 
result — if,  for  example,  capsule  remains  in  it^  or  there  is  an  in- 
carcerated iris,  or  a  poor  pupil,  and  reading  and  writing  are 
only  undertaken  with  difficulty,  if  at  all— I  would  advise  that 
the  second  eye  l)e  operated  upon  with  the  hoi)e  of  giving  a  mure 
useful  eye.  But  if  the  eye  upon  which  an  operation  has  been 
performed,  has  good  vision,  say  |^  or  even  |-J  or  ^J,  and  No.  1 
Jaeger  can  be  read,  I  sliould  liesitate  very  much  about  operat- 
ing uptin  the  second  eye.  Yet  I  have  always  done  so,  where 
the  patient,  knowing  the  alight  risks,  wished  to  take  them.  It 
26 
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is  an  operation  that  may  be  properly  performed,  but  not  urged 
upon  a  patient  or  his  t'rienda.  in  all  this,  I  am  speaking  of  the 
cataract  of  age,  and  not  that  of  youth,  nor  of  traumatic  cata- 
ract. 

Operations  for  cataract,  may  properly  be  performed  upon 
diabetic  patients^  those  suffering  from  chrouic  Bright'a  disease, 
and  upon  very  old  and  feeble  jjeople.  Cataract  is  a  disease  of 
old  age^  of  prematurely  old  people,  and  of  those  who  are  from 
one  cause  or  another  somewhat  enfeebled.  We  cannot  always 
ex|ject  to  find  vigorous  men  and  women  suffering  from  senile 
cataract,  and  we  should  take  our  chances  with  thenjj  if  the  local 
conditions  warrant  an  operation.  I  do  not  wish  to  be  under- 
stowJ  by  this  as  saying  that  j>ersons  with  average  physitjue  do 
not  have  senile  cataract.  This  is  notably  so,  especially  in  tho:^ 
with  astigmatism  or  myopia,  through  which  there  has  b€^n 
considerable  accommotlative  strain.  It  is  no  doiibt  true  that 
local  as  well  as  constitutional  conditions  play  a  large  part  in 
the  formation  of  opacities  of  the  lens. 

Cataract  may  be  operated  upon  at  any  time  of  the  year,  but 
it  is  better  to  avoid  the  very  Jiot  months  for  o|ierationa  in  cities. 
A  hospital,  public  or  private,  is  the  most  suitable  place  for  such  an 
operation,  provided  the  hospital  be  a  quiet  one,  with  ophthalmic 
wards.  Better  opportunities  for  recovery  can  be  given  under 
such  circumstances,  tluin  in  the  best  of  homes.  Yet  I  have  op- 
erated successfully  in  tenement- houses,  and  I  cannot  say  that  I 
ever  saw  an  eye  lost,  from  the  character  of  the  building  in  which 
the  operation  for  cataract  was  performed.  With  a  little  care, 
the  essentials  for  success  can  be  provided  for  in  very  plain  ajMirt- 
ments.  Good  air  has  very  much  to  do  with  success  in  treatment. 
Cases  will  recover  sight  in  country  air,  that  would  not  do  so  iu 
the  atmosphere  of  a  hospital  in  the  city.  But  the  average  cases, 
with  good  performance  of  the  operation,  will  do  well  under  al- 
most any  fairly  good  conditions. 

THE  RESULT  OF  AN  OPERATION  FOE  SENILE  CATARACT. 

In  some  and  happily  a  large  percentage  of  cases,  in  simple 
extraction,  or  simple  extraction  with  iridectomy,  the  comeft 
heals  promptly.  There  is  no  incarceration  of  iris  in  the  former 
classj  no  serious  iritis  in  either,  and  in  three  weeks  the  patient 
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ia  going  about  out-of-doori3,  with  blue  glasses*  .inrl  with  very 
fair  vision.  Beyond  a  little  uneasiness  a  few  hours  after  the 
operation,  from  an  aL'cuniulation  of  mucus  and  tears  in  the  con- 
junctival sac,  and  a  little  tenderness  uf  the  glolje^  and  photo- 
phobia, such  patients  have  suffered  very  little  inconvenience, 
much  less  pain.  Glasses  are  fitted  to  the  eye.  and  they  finish 
their  days  with  excellent  vision.  But  although  these  cases  con- 
stantly occur,  they  are  ideal  in  their  course  and  progress.'  Many 
others  suffer  much  more,  and  yet  have  finally  very  useful  eyes, 
which  also  last  to  the  end  of  a  long  lifetime.  In  these  cases 
severe  iritis  may  set  in  from  the  fourth  even  to  the  twelfth  day, 
although  the  latter  limit  is  rather  long,  and  the  former  rather 
short.  In  such  eyes  tlie  lachrymation,  the  pain,  and  the  exces- 
sive photophobia,  with  the  congestion,  stjon  call  attention  to  the 
case.  If  the  corneal  wound  be  closed,  the  case  ia  simply  one  of 
iritis,  which  is  to  be  vigorously  combated,  according  to  its 
severity,  with  frequent  instillations  of  a  two  or  four  grain  solu- 
tion of  sulphate  of  atropia,  or  a  one-grain  solution  of  scoptdamine, 
with  leeches,  with  cold  or  hot  applications,  and  perhaps  with 
hyiKxiermic  injections  of  pilocarpine.  If  the  inflammation  lead, 
as  it  may*  to  closure  of  the  pupil  by  a  membrane,  this  should  te 
divided,  but  not  until  all  the  other  inflammation  has  subsided, 
and  the  eye  has  been  quiet  for  several  weeks.  Incarcerated  iris 
it  is  better  tn  leave  to  shrink  away,  unless  it  be  cut  off  in  the 
very  first  hours  of  its  occurrence. 

In  other  cases,  the  iritis  becomes  so  violent,  and  draws  with 
it  the  choroid,  the  vitreous  humor,  and  the  cajisule  so  actively 
into  the  process  that  the  eye  is  finall}^  lost,  atrophy  ensues,  and 
it  may  become  a  source  of  irritation  to  be  removed.  This  latter 
effect  is  much  more  apt  to  hap|)eu  if  the  incision  be  made,  as 
Graefe  first  advised  in  his  o|>eration,  too  far  from  the  limbos 
ccnitetv,  in  fact  in  the  ciliary  region.  Such  an  incision  should 
never  be  wittingly  made,  but  it  must  always  be  in  the  clear 
corneal  tissue.  It  ia  remarkable  that  so  great  a  surgeon  as 
Graefe,  could  have  advised  an  operation  with  an  incision  in  the 
scleral  region,  and  that  he  had  any  followers  in  its  performance. 


■  I  saw  one  ideal  case  lu  ihv  practice  of  Dr.  W.  Olirer  Moore,  when  in  three 
daf9,  perfect  union  of  the  wound  had  occurred. 
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Incarcerated  iris  may  also  cause  an  irritable  and  painful  eye- 
lialL  If  suppuration  of  the  coitiea  or  of  the  iris  itself  occur, 
it  will  make  itself  known  in  not  less  than  tifty-sis  houi-s.  Years 
after  a  successful  operation,  membranes  may  form  in  the  pupil, 
and  in  rare  instances  detachment  of  the  retina  may  occur.  For 
the  former  correction,  a  division  of  the  membrane  iivill  generally 
give  as  good  a  result,  as  an  operation  for  a  membrane  that  has 
formed  a  few  weeks  after  the  operation.  The  latter  coudition 
is  hopeless. 

If  the  eyeball  undergoes  atrophy,  it  is  safer  to  remove  it  be- 
fore operating  upon  the  second  eye.  Left  behind,  it  may  be  a 
source  of  irritation.  If  tender  or  painful,  there  is  no  option,  it 
should  be  removed. 

Some  writers  have  laid  very  much  stress  on  the  recent  advances 
in  local  cleanliness  and  antiaeptic  treatment  which  have  bee'n  made 
since  the  investigations  of  Lister,  09  having  greatly  improved  the 
chances  of  a  aucccessful  operation  for  extraction  of  cataract.  This 
18^  indeeil,  true,  not  because,  in  my  opinion,  any  particular  applica- 
tion!* of  bichloride  or  carbolic  acid  soUitiona  have  been  made  to  the 
eye,  nor  because  the  anterior  chamber  ha)?  been  sterilized,  as  it  was 
for  a  long  time  by  some  operators,  led  by  Panas,  of  Paria,  with  th© 
injection  of  a  solution  of  biniodide  of  mercury,  hut  because  every 
siu?geon  has  learned  the  necessity  for  absolute  cleanliness  of  his  in- 
strumcDfc?,  of  the  seat  of  operation^  and  of  the  clothing  of  the  operator 
and  the  assiBtants,  It  is  remarkable,  however,  that  some  operat^irs, 
who  lay  great  stress  upon  antiseptics,  will  operate  upon  the  eye  ia 
aprons  and  gownSj  which  tUej'  have  woni  while  treating  contagious 
cjiaes.  The  operator  for  cataract,  should  protect  his  iierson  with  clean 
linen,  wash  his  hands  and  wrists,  ami  look  after  his  finger-nails  as 
thoroughly  as  a  general  Burgeon,  but  aft-er  all  hm  been  done,  and  a 
mechanically  jrerfect  operation  has  been  performed,  with  aseptic  in- 
struments and  aseptic  hands,  suppuration  of  the  cornea  or  iris  may 
occur.  One  of  the  most  important  factors  in  prmluciug  auppuratiun 
of  the  cornea  or  of  the  iris,  after  a  cataract  ojjeration,  in  my  opinion, 
is  what  is  known  as  "  a  nervous  constitution"  of  the  patient.  By  this 
I  mean  a  fretful,  irritable  patient,  who  worries  about  all  affairs,  who 
may  nerve  himself  or  herself  up  to  the  bearing  of  the  operation—now 
not  a  great  taak  since  cocaine  is  useil.— and  then  lose  all  self-control 
immediately  aft-er  the  operation  is  finished,  and  be  unable  to  sleep  or 
eat  until  all  hope  of  the  eye  is  gone. 
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I  recall  three  striking  cases  of  loas  of  eyes  in  such  temperaments. 
In  all  of  them  the  operation  was  perfect  in  technique.  In  the  two 
latter  cases  every  aseptic  precaution  had  been  exercised.  In  the  tirst 
case,  which  was  before  the  daya  of  aseptic  surgery,  immediately  after 
the  operation,  the  patient  began  to  shake  her  head  and  to  move  about 
the  bed.  All  remonstraiicea  wero  vain,  she  would  not  lie  quiet  or 
control  herself  at  all,  and  Buppuration  occurred  within  twenty-four 
hours,  with  complete  loBS  of  the  eye.  In  the  second  case,  a  gentle- 
man of  intelligence  and  education  and  social  position,  had  been  wait- 
ing for  an  operation  for  fifteen  years,  or,  at  least,  hatl  l^n  wailing 
for  a  cataract  t-o  ripen  so  that  he  might  have  the  o|>eratton  performed. 
As  be  had  one  good  eye,  still  Iteing  able  to  read  with  it,  I  protested 
against  his  taking  the  risks  of  an  operation,  but  he  fairly  insisted 
upon  it,  and  it  being  perfectly  ju*tified>  the  eye  being  a  good  one  and 
in  apparently  a  good  healthy  subject,  I  extracted  the  lens.  He  also 
immediately  after  the  otjeration,  which  he  bore  very  well,  showed 
great  nervousness,  and  Buppurative  iritis  set  in,  and  within  twenty- 
four  lioui^  his  eye  was  lost.  The  third  case  was  that  i->f  a  ratlier 
ignorant  woman,  prematurely  old  at  fifty-five  ^'earg  of  age,  who  also 
bore  the  operation  well,  had  no  pain  immediately  after,  but  was  very 
nervous  and  restless.  She  <lid  not  sleep  at  all  for  twenty  hours  after 
the  uperation.  She  was  n  dyspeptic.  In  her  case  suppuration,  also 
in  the  iris,  set  in  in  about  fifty-Hix  hours  afterward.  Most  frightful 
panophthalmitis  followed,  through  which  she  nearly  lost  lier  life 
through  exhaustion. 

The  surgeon  must  make  his  prognosis,  and  then  proceed  some- 
what according  to  the  temperament  of  his  patient,  A  case  will  not 
necessarily  do  well  because  the  patient  is  in  fairly  gootl  health  or 
necessarily  do  badly  because  his  health  is  feeble.  It  is  to  be  re- 
memberetl  that  cataract  is  recruited  from  people  who  are  not  physi- 
cally strong  and  the  continued  waiting  for  blindnef4S,  is  enough  in 
many  cases  to  completely  unnerve  the  system. 

As  I  have  intimated  in  other  parts  of  the  volume,  I  am  a  greiit 
believer  in  the  effect  of  constitutional  conditions  upon  local  pirti*. 
The  more  I  practise,  the  stronger  I  come  to  the  conclusion  that  there 
are  many  factors  beside  the  local  ones,  to  be  considered  in  the  treat- 
ment of  disease. 

Of  late  T  am  giving  patients,  upon  whom  I  operate  for  cata- 
ract, Bfteen  or  twenty  grains  of  sulphonal  in  warm  water,  about 
three  hours  before  the  ordinary  time  for  retiring,  in  order  to 
quiet  the  nervous  system,  not  at  all  as  au  anodyne,  and  thus  far 


I  am  well  pleased  with  the  results.  I  think  I  have  averted 
dangers  in  some  nervous  patients  by  the  use  of  this  drug. 

I  find  scopolamine  quite  as  efficient  as  atropine  in  the  treat- 
ment of  iritis  after  extraction  of  cataract,  and  1  now  use  a  solu- 
tion of  tbe  hydrobromate  of  scopolamine,  one  grain  to  the  ounce, 
in  cases  with  great  suppuration.  I  do  not  know  that  it  is  any 
better  than  atropine,  except  that  it  dilates  the  pupil  more 
promptly,  and  this  may  be  an  important  consideration  in  many 
cases. 

Dr.  W.  H.  Smith,  house  physician  to  the  Manhattan  Eye  and 
Ear  Hospital,  at  my  suggestion,  took  the  temperature  of  eigbty- 
one  consecutive  cases  of  operation  for  cataract.  My  object  was 
to  learn  if  an  increase  or  depi^ession  of  normal  temperature  in- 
dicated anything  in  the  progress  of  the  case.  A  careful  study  of 
these  details  showed  me  that  an  increase  of  temperature  always 
indicated  some  inflammatory  disturbance  in  the  eye,  and  that  it  is 
of  some  value  as  indicating  what  is  going  on  !>efore  the  bandage 
is  removed.  If  I  should  see  the  temperature  at  all  elevated  in 
the  course  of  recovery  from  a  cataract  operation,  I  should  ex- 
pect some  iritis  or  capsulitis.  If  it  were,  on  the  other  hand,  de- 
pressed, it  would  indicate  failure  of  nutrition,  and  I  should 
stimulate  such  a  patient.  These  details  will  probably  be  pub- 
lished in  full  in  the  Report  of  the  Manhattan  Eye  and  Ear  Hte- 
pital,  but  their  general  indications  maybe  found  in  what  I  have 
said.  T,  therefore,  think  it  of  considerable  importance  to  note 
the  temperature  twice  a  day  after  an  operation  for  cataract. 

OPERATIONS  FOR  SOFT  CATARACT. 

The  operations  for  membranes  in  the  pupil  have  already  been 
described.  But  there  remain  a  few  words  to  be  said  in  regard 
to  the  operations  for  soft  cataract,  and  the  treatment  of  trau- 
matic cataract.  In  the  total  soft  cataract  of  childhood  and  in- 
fancy, discission  should  be  practised  at  an  early  period.  The 
first  incisions  with  tbe  nee<lle  should  be  delicately  made,  and  the 
subsequent  ones  he  regulated  entirely  by  the  grade  of  the  reac- 
tion. Children's  eyes  should  not  be  bandaged  after  thsse  opera- 
tions, but  they  should  be  kept  in  semi-darkened  rooms  with 
their  eyes  shaded,  atropia  or  scopolamine  instilled,  and  cold  ap- 
plications made  according  to  the  pain,  redness,  swelling  of  the 
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lens,  and  so  fortli,  the  hands  of  the  little  patient  being  confined 
so  that  it  cannot  reach  its  eyes.  The  pupil  is  to  be  kept  well 
dilated,  and  if  too  much  lens  matter  escape  and  the  eyeball 
become  hard  (secondary  glaucoma),  it  should  be  evacuated 
by  linear  extraction.  In  some  caseB  of  soft  cataract,  after  nee- 
dling, the  anterior  chamber  becomes  filled  up  with  lens  matter 
as  soon  as  the  needles  wound  the  lens,  which  should  at  tince 
l>e  evacuated,  as  far  as  possible,  by  a  linear  extraction. 

Traumatic  cataract  deserves  a  consideration  by  itself,  Ije- 
cause  it  is  possible  to  save  many  an  eye  in  which  this  injury  has 
been  done,  if  the  proper  precautions  be  taken.  If,  immediately 
after  the  accident  which  has  produced  the  cataract,  the  ojmcity 
of  the  lens  advances  slowly,  we  may  defer  an  operation,  but  if  the 
lens  swell*  we  must  operate  at  once,  by  linear  incision,  by  syring- 
ing, or  suction.  I  prefer  the  latter  method,  hut  the  high  praise 
awarded  the  former  procetlure  has  led  me  to  fully  describe  this 
operation,  and  to  note  its  applicability  to  many  cases  of  soft 
cataract  section,  to  which  syringing  of  the  anterior  chamber 
i\io,y  be  added  (see  Chapter  X.|. 

For  shrivelled  lenses  with  thickened  capsules,  iridectomy, 
with,  if  necessary,  an  extraction  of  the  whole  mass  by  forceps, 
may  be  perfaiTned.  Zonular  and  anterior  and  posterior  polar 
cataracts  seldom  require  an  operation.  If  any  operation  is  re- 
quired, an  iridectomy  may  lie  performed.  The  cyclitis  likely  to 
occur,  may  be  deprived  of  seriou-s  eifet^ts  by  keeping  the  pupil 
well  dilated  with  atropia  or  scopolamine  and  by  the  use  of  iced 
clothes  and  leeches.  Sometimes  it  is  only  necessary  to  use 
atropia,  and  at  others  all  the  agents  for  subluing  iritis  wit!  be 
needed.  But  just  as  in  soft  cataract  after  discission,  if  the  lens 
swells  very  much  and  masses  protrude  into  the  anterior  cham- 
ber, they  should  l>e  removed. 

A  fuller  discussion  than  was  allowable  in  the  chapter  on  op- 
erations, will  be  undertaken  in  the  next  diapter,  in  regard  to 
the  character  of  the  incision  made  in  the  extraction  of  cataract. 


CHAPTER  XXIT. 

CATARACT    (CoHc^wrferf)  =- DISLOCATION   OF  THE 
LENS.— LENTI-COJS'US. 

The  Shape  of  the  Flap  in  Extraction. — Linear  Wouud  HeaJs  More  Elasily  than  a 
Flap.— The  Different  ^5ectiona  from  the  Time  of  Daviel  t^>  the  Present.— 
Teale'ft  Method. — Conjunctival  Flap.— Removal  of  Lens  in  its  Capeule. — His- 
tory of  the  Operation  of  EstractiQu.  —Mr.  Janiea  Wore,  Peroival  Pott.  Boroo 
de  Weuzel-— Glauponia  after  Extraction  of  Cataract, — Ghiuconia  Occurring 
during  the  Formation  of  OatJiract— The  Oi>eratjon  of  Suction  for  the  Re- 
moTaJ  of  Cataract.— Heredity  tu  the  Development  of  Cataract.— The  Statis- 
tics of  the  HftBults  of  the  Oiieration. — The  Author's  Own  Resulte.— Disloca* 
tioo  of  the  Lens. — Agnew*e  Method  of  Extracting  Dislocated  Lenses. — 
Lenti-ConuB. 

The  history  of  the  operation  of  extraction  of  cataract,  like 
most  great  advances  in  any  science,  is  exceedingly  interesting. 
It  is  generally  conceded  that  Francois  Daviel,  weis  the  first  to 
recoraraend  and  practise  extraction  by  what  is  called  the  cor- 
neal Hap,"  This  was  in  the  year  1747.  In  the  language  of 
Stellwag,  ^'he  is  the  famous  founder  of  the  modern  technique  in 
the  operation  for  cataract."  He  has  had  a  happier  fate  than 
most  of  the  distinguished  surgeons  of  the  world,  since  a  statue 
has  been  erected  to  his  memory.  We  can  almost  count  on  the 
fingera  of  our  hand,  the  statues  to  medical  discoverei-a  in  the 
civilised  world.  It  is  true,  that  among  the  Arabs  and  Persians 
and  in  the  seventeenth  and  eighteenth  centuries,  cataracts  wer© 
extracted  by  German  and  French  surgeons.  As  far  as  can  be 
determined,  they  used  needles,  hooka,  and  forceps  in  order  to 
remove  the  lens  from  its  position,  and  take  it  out  of  the  eye. 
But  the  procedures  were  so  severe,  that  they  never  came  to  any 
general  acceptance.  Daviel*  oijened  the  anterior  chamber  front 
the  lower  scleral  border,  with  a  knife  curved  on  the  Hat,  and 
enlarged  the  wound  on  both  sides  with  a  double-ed^ed  knife, 
Then  he  introduced  curved  scissors  Ijetween  the  cornea  and  the 
iris,  and,  always  adhenng  to  the  limhus,  he  made  a  flap  which 
was  nearly  two-thirds  of  the  cornea,  and  whose  base  was  a  littla 
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above  the  pupiL  This  flap  was  ttirned  over  by  means  of  a 
spatula  and  the  anterior  capsule  was  divided  by  a  sharp  needle* 
and,  in  case  of  necessity,  a  circular  opening  made,  so  as  to  be 
able  to  draw  it  out  with  the  forceps.  The  lens  was  taken  out 
by  a  spatula,  shoved  under  its  upper  border  with  slight  pressure. 
After  the  flap  was  replaced  in  its  normal  position,  the  cataract 
was  extracted  by  the  gentle  pressure  of  two  lingers  on  the  lower 
portion  of  the  anterior  zones  of  the  sclera.  The  cortical  sub- 
stance was  removed  with  a  curette.  Of  2fUl  cases,  Daviel  re- 
cords 182  favorable  results — not  as  good  a  percentage  as  can 
be  obtained  now.  It  is  to  be  remembered,  however,  that  the 
tests  were  by  no  means  as  exact  as  now,  and  mere  ability  to 
get  about  and  see  large  objects  would  perhaps  be  considered  a 
favorable  result.'"  A  few  years  after,  Pallucci  endeavored  to 
simplify  the  procedure.  He  made  the  cut  in  the  flap  with  a 
peculiar  needle,  cutting  at  its  neck,  which  he  entered  deep  under 
the  oblique  diameter  of  the  cornea^  near  the  scleral  border,  and 
then  pushed  it  out.  The  flap  is  a  very  short  one.  Its  border 
was,  at  least,  two  millimetres  from  the  edge  of  the  cornea. 
Pallucci  also  enlarged  the  section  with  scissors.  The  cataract 
was  removed  by  pressure  on  the  globe.  I  have  quite  often  had 
occasion  to  enlarge  the  incision  in  the  cornea  with  scissors, 
and  I  do  not  think  such  an  enlargement  militates  at  all  against 
the  success  of  the  operation.  While  writing  these  lines,  I  have 
seen  an  old  lady  of  eighty -four,  in  whose  case  I  was  obliged  to 
tnake  such  an  enlargement  a  year  ago,  when  T  extracted  a 
cataract.  This  patient  had  had  a  preliminary  iridectomy,  and 
although  she  had  a  severe  and  tedious  iritis,  the  result  is  most 
excellent.  Her  vision  is  JJJ.  She  reads  the  finest  type  with 
ease,  and  has  done  so  for  nine  months. 

Returning  to  the  history  of  this  operation,  we  observe  that  A. 
G.  Richter  opened  the  cornea  with  his  straight-pointed  cataract 
knife  with  a  convex  cutting  surface.  He  divided  the  capsule 
thoroughly  iu  all  directions  in  order  to  avoid  membranous  cata- 
racts Beer,  in  1317,  laid  down  the  principle,  that  the  corneal 
section  must,  in  the  first  place,  be  sufficiently  large,  so  that  not 
the  slightest  hindrancf  can  oime  to  extracting  the  lens  from  the 
eye,  and  he  thought  it  only  large  enough  when  the  half  of  the 
cornea^  as  near  as  possible,  is  opened  on  its  border.    In  the  sec^ 


ond  place,  he  insisted  that  it  must  have  a  good  shape,  and 
cousists  iu  having  the  lips  of  the  wound  well  rounded. 

It  was  Beer's  kuife  which  was  used,  with  very  little  nwd 
tication,  until  Graefe's  narrow  knife  was  invented.  It  is 
murh  more  difficult  knife  to  manage  than  the  narrower  <flw 
as  those  of  us  who  began  to  operate  with  it,  bear  in  vivid  l 
niembrance.  Daviel  operated  with  his  patients  in  the  sittil 
jjosture,  and  I  saw  Junke  operate  iu  the  Berlin  clinir  in  t) 
way,  in  l^t!3.  Mooren,  ill  lSft2»  endeavored  to  avoid  I 
dangers  from  the  mechanical  irritation  of  the  iris,  and  thei 
maining  behind  of  pieces  in  the  extraction  of  the  lens  and 
the  cortex,  by  preceding  the  cataract  extraction  with  an  irid( 
tomy,  at  least  fourteen  days  before.  Jacobson  finally  uai* 
the  iridectomy  with  the  extraction  of  the  lens. 
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A  study  of  the  different  attempts  to  improve  the  operation 
for  extraction  of  cataract  since  the  time  of  Daviel,  is  most  in- 
teresting. The  figures  here  given,  taken  from  Stellwag's  mon- 
ograph, '  show  these  changes  very  graphically.  If  suppuration 
depends  on  the  size  of  the  flap,  then  Daviel's  flap  would  seem 
to  invite  it,  and  yet  his  statistics  of  results  were  fairly  good, 
although  I  am  not  able  to  say  how  many  of  the  failures  were 
due  to  suppuration.  It  will  be  observed  that  Daviel,  Palucci, 
Kichter,  Beer,  Weber,  and  Liebreich,  made  sections  in  the 
lower  part  of  the  cornea.  Such  sections  are,  I  believe,  uni- 
versally abandoned,  and  for  good  reason.    The  danger  to  the 

Neue  Abhandlungen  aus  dem  Gebiete  der  praktiBchen  Augenfaeilkunde," 
page  214. 
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edge  of  the  wound  from  inverted  lids  and  cilia  is  very  consider- 
able. Cases  have  been  lost,  from  the  rubbing  of  the  lids  an  the 
lower  section,  I  believe,  by  general  consensus,  we  have  come 
down  to  about  such  incisions  as  those  of  Wecker  and  SteUwag. 
It  was  a  colossal  error  of  Graefe's,  distinguished  as  is  his 
service  in  Ophthalmology,  to  make  a  linear  incision  at  all  in- 
volving the  ciliary  region.  This  was  to  invite  sympathetic  irri- 
tation, and  so  it  proved.  More  eyes  were  lost  from  sympathetic 
irritation  during  the  days  when  this  operation  was  being  gen- 


sary,  but  I  think  that  the  principle  of  a  small  flap,  without  ad 
iridectomy,  is  a  good  one. 

I  am  persuaded  that  the  best  operation  in  most  cases  is  an 
upward  section,  not  too  large,  but  large  enough  to  admit  the  easy 
escape  of  the  lens«  not  too  close  to  the  mai^n.  lest  prolapsus  of 
the  iris  occur,  and  without  iridectomy.  Dr.  Webster,  of  the 
Manhattan  Eye  and  Etu*  Hospital,  prefers  to  make  a  conjunc* 
tival  Hap.  To  this  I  have  no  objection,  although  I  do  not  think 
it  essential.  But  I  earnestly  warn  young  operators  against  an 
incision  involving  the  ciliary  region,  from  the  danger  of  s^tb- 
pathetic  irritatinn  aud  prolapeie  of  the  iris.  Although  I  have 
given  up  the  general  use  of  ray  operation  of  removal  of  the 
lens  in  its  cajKiule.  I  still  think  it  applicable  to  a  certain  daas 
of  caseA.  E^juvinUy  is  it  useful  wh^r^  uumanagable  patients  of 
intemperate  habits,  are  pivtty  sure  to  have  severe  iritis  after  a 
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erally  performed,  than  at 
any  time  before  or  since. 
Jlr,  Teale,  the  veteran  sur- 
geon of  Leeds,  lays  great 
stress  on  a  linear  section, 
as  has  been  intimated,  and 
the  drawing  of  his  method 
presented  on  this  page, 
illustrates  this  very  weU- 
This  section  is  made  with 
a  narrow  kn i fe,  almost 
identical  with  Taylor*s, 
marked  Xo.  822  in  Weiss' 
catalogue.  I  do  not  think 
that  this  knife  is  necee- 
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cataract  extraction.  If,  in  such  cases,  we  can  remove  the  lens 
in  its  capsule,  even  if  we  lose  a  little  vitreous,  we  stand  a  better 
chance  of  saving  the  eye  and  giving  good  sight,  than  if  severe 
iritis  and  incarceration  of  the  iris,  as  the}'  are  apt  to  occur  in 
such  subjects,  finally  block  up  the  pupil,  and,  after  a  long 
period  of  inllammation,  cause  the  loss  of  the  eye  from  irido- 
choroiditis. 

I  have  just  involuntarily  removed  a  lens  with  its  capsule  in  the 
case  of  a  woman,  who  bad  no  control  o\rer  herself.  The  moment 
the  section  was  finished,  she  snapped  her  eyes  together  with  great 
force,  extruding  the  lens  in  its  capsule  with  a  portion  of  the  vitre- 
ous humor.  She  made,  however,  an  exceedingly  good  recovery^ 
with  a  clear,  black,  and  large  pupil,  the  iris  being  turned  under 
as  it  is  apt  to  be  in  this  oj^eration.  In  such  cases  as  this,  cocaine 
fails  to  be  an  efficient  local  aaajsthetic,  but  anything  would  fail 
with  such  patients.  I  have  had  similar  ones  where^  anticipating 
trouble,  I  have  performed  a  preliminary  iridectomy,  had  the 
patients  drilled  in  the  technique  of  the  operation,  and  yet  at  last, 
unable  to  control  themselves,  they  pushed  out  the  lens.  I  have 
observed  that  the  flaps  in  the  cases  of  extraction  of  the  lens 
with  the  capsule,  heal  much  less  readily  than  those  of  ordinary 
simple  extraction.  This  is  probably  due  to  the  fact,  that  the 
iris  is  pushed  a  little  out  of  place,  when  the  lens  emerges,  and 
that  this  assists  in  causing  the  wound  to  gape.  The  bandage  is 
needed  longer  in  this  case,  than  in  simple  extractions.  I  gave 
up  this  operation  for  general  performance,  because  the  advan- 
tage of  avoidance  of  pupillary  membrane  was  not  secured,  or,  at 
least,  membranes  sometimes  formed  in  the  anterior  part  of  the 
vitreous,  which  were  quite  as  troublesome. 

All  observers  agree  that  a  flap  o]>eration,  that  is  to  say,  the 
flap  of  good  size,  allows  the  lens  to  escape  more  readily^  but 
that  a  linear  wound  heals  more  easily  and  with  greater  rapidity* 
This  speaks  for  Teale's  and  Liebreich's  oi^rations,  the  former 
of  which  is  almost  linear,  and  the  latter  approximates  it.  So 
long  as  the  linear  wound  is  not  made  in  the  sclero-corneal  junc- 
ture, I  am  very  much  in  favor  of  this  approximation  to  such  a 
shape,  and  an  avoidance  of  a  large  flap.  This  can  be  accom- 
plished by  turning  the  edge  of  the  knife  upward,  and  cutting 
out  pretty  rapidly. 


Mr.  Jftmea  Ware,  th&  famous  London  surgeon,  who  added  to  our 
knowledge  tbe  statistics  of  myopia  in  Great  Britain,  as  long  ago  as 
lS*n,'  very  strongly  advocat<id  extraction  instead  of  depression  of 
CH(Hnictous  Wnse^  and  discission  in  the  soft  cataracts  of  young  per- 
si^ns.  It  is  remarkable  tiiat  reclination  continued  to  be  practised  in 
siirh  medical  centres  as  New  York  and  Philadelphia,  until  about 
l^MK  when  Daviel  in  the  middle  of  the  eighteendi  c»?ntury,  and  Ware 
Ht  the  very  begimnng  of  the  nineteenth,  eo  earnestly  urged  ex- 
traction upon  the  profession.  It  is  interesting  to  note  in  Mr. 
\VaTw*s  remarks  on  the  subject,  that  he  says  nothing  of  using  aoy 
uij'driiitic  after  the  operation,  but  the  dressings  3eem  to  have  been 
«Qtirely  without  any  such  agent.  In  a  few  c^es,  where  there  is  a 
smoeptihility  to  Itelladonna  |x>i^soning,  the  surgeons  of  the  present 
(lay  are  oUige«.1  to  di$peos«  with  the  ase  of  atropia,  or  any  mydri- 
atic, fiv  vcheie  an  eye  reacts  unfaToraUy  to  axropia,  it  seems  also  to 
mci  in  ttM>  same  way  to  duboisia^  hotnatiopine,  and  cocaine.  They 
are  very  much  embarrasMd,  while  the  sorgeood  who  had  no  mydri- 
aliiv,  SAMu  to  hskw  secured  twt  good  re$ult&»  after  extraction, 
without  tbetn.  Bnu  ac£  has  faeeii  ahoaJy  aid,  the  means  for  detH^ 
tthiidikg  vi:4ou,  haw  been  reoderad  so  accnraie  in  modem  time^. 
dial  wv»  oMuoot  mc^smlT  ftsstune^  bccanao  they  speak  of  getting 
Igv^xl  rt^idC^4h»  ptttnat  htiag  able  to  see  objects,  count  fingeiSr 
autiw  the  color     things,  nd  eo  fortli--4inl  they  saw  enough 

mad.  Eaiv-«  d»  Weowl.  the  lepoted  aatfior  of  the  famous 
<H>oUwgMs  that  "a  wui  mmk&poA  a  hirtM  of  cnpesbeCore  he  could 
aai^  tms!^  ako  vtoaamMmkd  aLltatUuB.  in  pvfcnDcn  to  radination, 
whiK»  tW  cvMrakvl  iVcvival  Pott,,  in  177%,  argued  for  reclination. 
Hr  WtAiv  etMKhklea  ttom  has  ofaBStatiaaB  oacatuactev  when  childna 
an*  Kirtt  bliaci  la  vamt^fmm»id  harrag  rlwar In,  they  are  never  so 
MmI^  iieprixiNl  of  s%hi  m  not  a>  he  Mt  to  JiBiiiiguish  ookHs,  aod 
hl^  akto  sh^^ws.  that  wha>p^  then-  conld  make  cot  wheo 

Ih^  cam*  tha  dbtoaw  at  wUrii  they  cobld  m  tbeoL 

caiiM  toll  whilhir  wa  hNa^ht  we^wit  to  <jr  carried  i 
fKxa  thMa.    Mr.  War»  fmmA  ^  thM  Aa  rn^mital  ca 

1  harv  aevyr  ttvatvd  hail  cm  caa»  of  feruattiuu  of  cataract 
lAaohfetotv  vithkH&t  a  oi^tilriatar.   la  this  mritamem.  Amk  of  simple 
a«tn««M»  la  M  aU  MMk  Ih^  «?a  was  sa  iMwilj  witboat  in- 
iAmnhnAb^f  TMitftoM  (Ml  htte||E  a^isaai  ca  ^ha  SMantih  da  v.  that  I 
hdh  A.  although  thw  w^  g^ft  Ims  Mattor  m  tih»  pqpQ.  not 


SUCTION  IN  CATARACT. 


415 


to  drop  anything  in  the  eye,  lest  I  might  set  up  an  irritation. 
The  patient  made  a  i)erfect  recovery,  the  lens  matter  was  com- 
pletely absorbed  without  anj-"  secondary  operation,  and  without 
the  use  of  any  mydriatic  whatever. 

Suction  in  Cataract.— Dr.  Lucien  Howe '  goes  so  far  as  to 
even  recommend  suction  in  removing  a  lens,  for  which  the  corneal 
wound  has  not  been  made  large  enough.  In  certain  cases  of  this  kindi 
he  takes  an  ordinary-  dnip  tuhe,  changes  the  curvature  of  the  end  and 
enlarges  it.  Latterly  he  had  them  blown,  with  an  opening  sufficiently 
narrow  in  one  direction  and  U)ng  in  the  other  to  enable  these  jwintg 
to  fit  somewhat  exactly  upon  the  edge  of  the  partly  projiH!ting  lens. 
A  piece  of  thick  rubber  tubing  13  fastenetl  to  the  glass  tube,  aud  the 
other  end  is  held  Iwtween  the  lifw,  while  the  glass  |>oint  is  attached 
to  the  lens.  The  globe  of  the  eye  is  drawn  down  witli  the  left  hand, 
and  the  tube  is  applied  to  the  lens  with  the  right.  With  proper 
suction,  Dr.  Howe  says  that  the  projecting  portion  is  at  once  engaged 
in  the  month  of  the  tube,  and  very  slight  traction  is  necessary  to  re- 
move it,  compared  with  the  pressure  usually  exerted  on  the  cornea 
for  this  purpose.  I  agi'ee  with  Dr.  Grtientng  who  said,  in  the  dis- 
cussion of  this  subject,  that  if  the  set^tion  is  too  snmll,  it  slioukl  l)e 
enlarged.  An  enlargement  of  the  section  is  by  no  means  attendeil 
by  any  danger  to  the  eye. 

Dr.  Mathewson^  of  Brooklyn,  recommends,  in  cases  where  the 
nucleui^  does  not  readily  escape,  that  an  a-ssistant  with  a  double  hook 
rotate  the  lens  from  one  etlge  to  the  other. 

Dr.  Valk  (New  York)  uses  a  variety  of  spoon,  an  iris  retractor 
to  keep  the  iris  back  while  the  lens  is  forced  out. 

All  these  various  suggestions,  each  of  them  having  some  value 
probably,  in  the  hands  of  their  inventors,  show  that  in  the  ofieration 
for  cataract  many  conditions  may  occur  which  will  nee<l  considerable 
uity  on  the  part  of  the  operator,  in  order  to  successfully  over- 
ihem.  However  many  times  the  surgeon  may  have  operated, 
wil3  find  that  conditions  of  embarrassment  may  occur  in  certain 
cases  which  will  require  means  which  he  had  not  before  tliought  of, 
in  order  to  insure  a  safe  evacuation  of  the  lens.  It  is  amaeing  what 
difficulties  may  occur  in  an  oi>eration,  and  yet  he  succi'sfifully  (tver- 
come,  and  a  good  result  follow,  while,  on  the  other  hanil,  it  is  also 
surprising  that  operations  performed  under  the  most  favorable  cir- 
cumelances,  with  the  most  caroful  technique,  as  has  been  before  in- 
timated, will  sometimes  fail  to  secure  a  successful  result. 

'  TraaBacliona  of  the  Americau  Ophthalrnological  Society.  1893. 
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GLAUCOMA  AFTER  EXTRACTION  OF  CATARACT. 

Among  the  deplorable  mishapB  which  may  possibly,  but,  for- 
tunately, not  often,  occur  after  extraction  of  catf^ract^  is  glau- 
coma. This  subject  has  been  alluded  to  iu  the  discussion  of  this 
disease,  but  it  sliould  now  be  more  fully  considered  as  one  of  the 
possibilities  after  an  extraction. 

Sir  William  Bowman'  in  18G5  says  that  glaucomatous  ten- 
sion is  particularly  apt  to  come  on  after  needle  operations  fol- 
lowing flap  extraction,  where  the  pupil  is  small,  and  dispo&eil 
by  the  integritj*  of  the  sphincter  muscle,  to  remain  small  after- 
ward, as  well  as  to  suffer  at  the  moment  from  the  dilating  force 
of  the  needles, 

Graefe,  in  1S69/  says  that  glaucoma  after  cataract,  is  due  to 
the  swelling  of  remnants  of  cortex  in  the  anterior  chamber, 
which  irritates  the  posterior  surface  of  the  iris  and  ciliary  pro- 
cesses, especially  if  the  pupil  is  small,  and  also,  there  may  l>e, 
Graefe  continues,  displacement  of  the  capsule,  with  traction  ami 
irritation  of  adherent  ciliary  processes,  especially  when  the  cap- 
sule is  tough  and  opaque,  or  has  opaque  &tripes. 

Priestley  Smith  summarizes  the  process  as  follows:  The  lens 
is  removed  without  rupture  of  the  suspensory  ligament  and 
capsxile;  plastic  iritis,  possibly  due  to  the  retention  of  cortical 
fragments,  sets  in,  and  the  iris  adheres  throughout  to  the  sus- 
pensory ligament  and  capsule.  These  membranes  and  the  open- 
ing are  coated  over  with  lymph.  A  thick,  impervious  partition 
is  thus  created  between  the  aqueous  and  vitreous  chambers,  the 
tension  increases  in  the  vitreous,  the  angle  of  the  anterior  cham- 
ber is  closed,  a  certain  amount  of  turbid  fluid  is  imprisoned  in 
the  anterior  chamber,  intense  glaucoma  rapidly  occurs. 

Collins,'  after  a  study  of  ten  cases,  concludes  that  the  adhe- 
sion of  the  capsule  of  the  lens  to  the  scar  in  the  cornea,  afte 
extraction  of  cataract,  strongly  predisposes  the  eye  to  glaucoma. 
In  some  cases,  this  adhesion,  combined  with  an  entanglement 
of  the  iris,  is  sufficient  to  light  up  an  attack. 

Of  1,405  senile  cataracts  extracted  at  Moorfields  Hospital,  in 

'  Ophtlialniic  Hi>spital  Rie]>rtrte.  vol,  iv,,  S65. 

Ophtlialniic  Hospital  Reporta.  vol.  viii,  (tranBlation). 
'  Transactions  uf  the  0|ihtlmJrno]ogical  Society  Uoit^  Kingdom,  vol. 
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London,  from  18S5  to  the  niiddlo  of  1SS9,  nine  were  lost  from 
glaucoma,  or         per  cent. 

I  have  operated  upon  three  cases  where  glaucoma  occurred 
in  the  course  of  the  development  of  senile  cataract,  but  not 
the  result  of  an  operation. 

EEREDITY  IN  CATARACT. 

Heredity  is  an  important  factor  in  the  formation  of  senile 
cataract.'  I  have  operated  ui^on  father  aod  daughter,  and 
cousin  of  the  father,  in  one  family,  and  an  aunt  of  the  cousins 
was  operated  upon  by  another  surgeon,  while  another  cousin  had 
senile  cataract,  but  he  died  before  the  time  set  for  the  operation. 
I  also  know  of  a  nephew,  a  man  between  fifty  and  sixty  years 
of  age,  who  is  now  affected  with  incipient  senile  cataract.  In 
still  another  family,  I  operated  upon  the  father  and  two  sons. 
And  these  instances  can  be  repeated  in  the  practice  of  every 
surgeon  who  has  seen  much  of  ophthalmic  disease. 

Two  other  cases,  brothers,  in  whom  I  have  now  operated 
upon  both  eyes,  are  remarkable,  because  they  are  both  under- 
sized men,  with  good  mental  capacity  however,  and  microph- 
thalmic.  Their  eyes  as  to  the  cornea  certainly,  anil  apparently 
as  to  the  eyeballs,  are  about  half  the  size  of  ordinary  adults, 
even  of  those  below  the  medium  size.  The  lensea  bore  no  such 
disproportion  in  size  to  thc^  of  ordinary  eyes,  as  did  the  cornea. 
They  were  comparatively  large.  The  vertical  diameters  of  the 
second  brother's  cornese  is  6  ram.,  the  horizontal  only  7  mm. 
That  of  the  older  is  not  greater. 

Priestley  Smith,'  after  examining  500  eyes,  250  males  and 
S50  females,  gives  '*the  healthy  cornea  of  the  living  eye  of  per- 
sons between  five  and  ninety  years  of  age  an  average  horizontal 
diameter  of  1  l.tl  mm." 

The  first  brf>ther,  Floyd  P.,  was  28  years  of  age  when  T  operated 
upon  the  riglit  eye,  October  22,  1880,  after  vainly  attempting  to  pro- 
duce absorption  by  needling  the  lens.  Making  no  impression  upon 
it,  1  removed  the  lens  by  Graefe's  method,  and  good  vision  resulted. 
I^ater,  in  November,  I  operated  upon  his  fellow-eye,  also  successfully, 

'  An^iTesof  Ophthftlmolopy,  vol.  ix..  No.  9.  1891.  pp.  a»0-933. 
*  Truuactiouit  of  the  OphthalhiulogtiAl  Suciety  gf  the  Uaitetl  Khigdom. 
27 
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and  in  February,  IftSn,  upon  his  brother's  eye,  and  finally,  in  Janu- 
ary, IHf  I,  uixjn  his  fellow-ej'e. 

All  of  the  operations  have  been  succe^aful,  but  all  have  required 
secouJary  ojierations  except  the  last.  The  second  brother  had  a  dif- 
fuse opacity  of  the  upper  part  of  the  mmea,  which  disappeared  in  ten 
days  cifter,  under  the  use  of  CJilom^l.  I  am  inclined  to  think  that 
this  o]>iicity  was  due  to  the  too  prolongetl  use  of  cocaine,  as  ho  was 
Yerj'  timid  and  insisted  on  having  a  great  deal  used. 

RESULTS  OF  THE  OPERATION. 

It  is  undeniable  that  the  proportion  of  successful  cases  in  a 
given  number  of  cases  of  senile  cataract  has  increased  notably 
in  the  last  twenty-ftve  years.  While  Horner's  statistics  luay 
be  a  little  too  flattering  (Homer  makes  '^ij  per  ceat  of  suc- 
cesses), it  may  be  safely  etateii  that  about  UO  per  cetit  of  cases 
carefully  selected  for  oi^eration,  as  affording  a  good  prog- 
nosis, will  furnish  good  results.  If  cases  are  taken  Just  as  they 
come,  and  every  one  operated  upon  that  offers  the  slightest  hope 
of  8uoc€8s — which  is  proper  action  on  the  part  of  the  surgeon, 
for  the  patients  remain  l)lind  without  interference — the  propor- 
tion is  not  nearly  so  high,  but  even  then,  judging  from  iiol 
consecutive  cases  occurring  in  my  own  practice,  where  many 
should  have  l>een  excluded,  if  only  those  affording  an  excellent 
prognosis  were  operated  upon,  '2 IT,  or  8H  per  cent,  r<?ceived 
useful  vision  as  the  result  of  the  operation.  A  substitution  of 
cocaine  for  ether  or  chloroform,  in  operating,  the  removal  of 
naany  of  the  unnecessary  restrictions  on  the  patient,  and  the 
knowledge  of  antiseptic  precautions,  are  the  factors  which 
have  produced  this  advance  in  surgery,  and  made  the  prog- 
nosis so  good  in  such  a  large  proixjrtion  of  instances.  Yet* 
under  the  most  favorable  circumstances,  as  has  beeu  shown  in 
the  preceding  pages,  an  eye  may  be  lost,  while  under  untowanl 
ones  vision  may  be  restricted.  There  is  no  field,  however,  in 
surgery  which  offers  more  brilliant  results  than  this  of  extrac- 
tion of  cataract,  and  nowhere  besides  jierfect  technique  in  the 
operation,  will  great  experience  and  goixl  judgment  in  the  after- 
treatment,  Ije  of  more  avail.  Experienced  operattirs  continue, 
^  in  the  time  of  Baron  Wenzel,  to  b©  the  best  operators. 
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DISLOCATION  OF  THE  LENS— ECTOPIA  LENTIS. 
{tn,  from;  nuror.  place.) 

This  may  be  a  congenital  affection,  in  whirh  case  it  is  usu 
ally  only  partial,  and  the  same  condition  exists  in  each  eye. 
Sometimes  a  ctmgeuitally  dislut-ated  lens  is  also  catavactoua.  In 
this  case,  it  is  probable  that  the  dislocation  is  the  result  of  the 
partial  alisorption  of  the  lens.  In  adult  life,  a  traumatic  cata- 
ract unremoved  ia  apt  to  end  in  dislocation  of  that  part  of  the 
lens  that  is  not  absorbed.  Partial  dislocations  or  displacements 
may  occur, 

A  case  of  this  kind  in  my  practice  was  that  of  a  man  of  .14,  in 
whom  the  lens  was  displaced  by  a  blow  or  scratch  from  a  fingur-iiail 
on  the  temporal  side  of  tbe  cornea.  Slight  pain  and  ini!ammation 
followtH.1.  When  these  subsided,  the  patient  found  his  viaion  blurred> 
aud  lie  had  montH'ular  polyopia.  "Street-lamps  looked  like  comets.** 
His  vision  was,  ^J'g.  With  — 1.20  it  became  His  far-point  for 
No.  1  Jaeger  was  7  inches,  near  4  inches.  In  the  fellow-eye,  V  = 
^  =        The  pupil  of  the  injured  eye  wai*  contracted  and 

sluggish.  Under  atropia  R.  E,  has  —130  removes  the  blur,  but 
dues  nut  enable  the  imtient  to  j$ee  any  more  letters.  The  opbthal- 
moecope  show  an  opacity  of  the  nasal  side  of  the  lens,  and  a  tipping 
of  tbe  lens.  Eij^hteen  days  after,  the  patient  having  used  atropia 
daily  for  ten  days,  be  found  that  he  had  suddenly  recovered  hie  dis- 
tant Hcutenofts  of  vision.  Six  months  after  I  examined  his  eyes  and 
found  V  —  5*,  and  the  patient  stated  that  he  had  had  no  trouble 
since  the  Christmas  morning  after  the  accident,  when  he  found  that 
the  blur  was  gone. 

Astigmatism  ia  said  in  the  notes  to  har^  existed,  but  no  cylindric 
glass  improve*!  it. 

Dislocate*!  lenses  usually  become  cataractous.  but  in  ftonie 
rases  they  remain  transparent.  I  liave  known  one  lens,  in  a 
rase  of  double  dislocation,  to  !>ecome  opaque  whOe  the  other  re- 
mained clear*  This  refraction  is  variously  aiTected  by  disloca- 
tion of  the  lenses.  In  congenital  cases  the  lens  usually  lies  out 
of  the  visual  line,  when  of  course  the  refraction  is  highly  hy- 
peropic.  One  of  my  little  patients  of  this  class  wears  a  glass 
over  each  eye  of  plus  seven  diopters.  Dislocated  lenses  very  often 
act  as  foreign  IxKlies,  and  cause  choroiditis,  with  utter  loss  of 
vision.    The  diagnosis  is  not  always  easy,  but  it  is  generally  ao. 


CATARACT. 


The  tremulous  iris  is  never  al>8ent  in  complete  dislocatioDR. 
lens  may  lie  in  the  anterior  chamber.    In  rare  cases  it  biiUj 
cated  under  the  conjunctiva.    This  occurs  when  »  severe  \ 
has  ruptured  the  sclera  and  left  the  cornea  uninjured. 

Tr eat itieiit,-— When  the  lens  is  producing  inflammatio 
should  be  removed.    This  is  sometimes  difficult,  and  yt 
operations  have  been  invented  for  this  removal.  Tine 
difficulties  in  the  way  of  a  successful  extraction  of  the  le 
that  on  patients  lying  down,  it  may  fall  ao  far  hack  intaj 
vitreous  that  it  cannot  readily  bo  got  out.    The  vitreous  ifti 
in  aueh  quantity  that  removal  of  the  eyeball  is  necessit 
If  the  lens  do  not  show  this  mobility,  but  remains  in 
when  the  patient  is  lying  down,  the  simple  oi>eratioii  of 
a  good  flap  in  the  cornea*  and  then  removing  the  lens 
spoon  or  a  curette,  furnishes  no  particular  difficulty, 
operators  record  successful  removal  of  a  floating  lens  by  caa 
the  patient  to  hang  his  liead,  face  downward,  over  an  opera 
table,  while  the  surgeon  worked  from  below. ' 

AGNEW'S  OPERATION  FOB  REMOVAL  OF  DISLOCATED 

Agnew's  operation  and  instrument,  the  bident^  are 
adapted,  and  have  been  successfully  employed  by  Agnew,  * 


FiQ.  161.— AamtwS  DmcxT  in  nr*:  Ert 


ster,  Lewis,  and  other  operators  in  many  cases.    Dr,  A 
says,' in  his  article  on  the  bident,  that  to  remove  a  d 
lens  from  the  vitreous  humor  and  save  the  eye  "is  more dil 

'  H.  W,  Williams,  H.  D.  Noyce,  and  others. 

'  Trau£actioas  of  the  Am^Tican  Oplithalniohigical  Society,  I^- 
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than  any  other  operation  in  ophthalmic  surgery.**  The  bident 
consists  of  two  fine,  straight,  dehcately  pointwl  cataract  needles, 
each  six-eighths  of  an  inch  long,  fixed  parallel  to  each  other,  at 
a  distance  a  little  less  than  one-eighth  of  an  inch  apart.  They 
are  united  by  a  flat  handle,  so  that  the  instrument  can  be  held 
in  a  needle-holder.  The  instrument  in  the  needle-bolder  is 
pushed  into  the  vitreous  humor,  far  enough  back  to  avoid 
wounding  the  iris  or  touching  the  lens,  but  when  the  bident  has 
well  entered  the  eye,  its  handle  is  depressed  and  the  lens  lifted 
upon  it,  *'as  a  i>en  might  be  lifted  on  a  two-tined  fork.'"  The 
Viident  is  then  pushed  forward,  and  caused  to  emerge  on  the 
nasal  side.  The  lens  resting  securely  upon  the  fork,  the  cornea 
is  opened  and  the  lens  removed  with  a  spoon.  In  one  case  Dr. 
Webster  was  obliged  to  remove  the  bident  before  he  could  re- 
move the  lenSj  although  in  some  cases  enucleation  must  be  re- 
sorted to,  in  a  dislocation  of  the  lens,  and  in  others  the  removal 
of  the  lens  is  only  followed  by  severe  inflammation  which  neces- 
sitates subsequent  enucleation.  Yet  enucleation  should  never 
be  advisetl  for  a  dislocation  of  the  lens  when  any  considerable 
vision  remains.  My  colleague.  Dr.  Frank  N.  I^ewis,  has  just 
removed  a  dislocated  lens  with  the  bident  very  successfully,  and 
by  the  operation  so  reduced  the  myopia,  which  was  excessive, 
as  to  markedly  improve  the  vision.  The  objections  made  to  the 
bident,  by  good  authorities,  seem  to  me  purely  theoretical.  The 
instrument  is  a  valuable  resource  in  certain  extreme  cases,  when 
it  is  pretty  certain,  that  the  lens  cannot  be  extracted  by  a  simple 
section  and  the  use  of  a  spoon  or  hook,  I  have  successfully 
used  a  cystotome  in  one  case.  The  wound  made  in  the  sclera 
by  the  bident,  is  a  real  objection  to  its  use,  because  such  an  in- 
cision may  possibly  canso  sympathetic  irritation. 

Congenital  <lislocation  of  the  lenses  is  not  uncommon.  I 
have  now  under  observation  a  hoy  of  eleven  years  of  age,  whom 
I  have  seen  regularly  since  he  was  four,  who  was  born  with  a 
dislocation  of  lx>th  lenses,  upward  and  outward.  They  are  not 
floating  about,  but  remain  fixed.  That  of  the  left  eye  is  becom- 
ing somewliat  opa<|ue,  and  I  hope  it  may  he  extracted  at  some 
future  time.  He  is  able  Ut  read  the  finest  tj^pe  with  a  +  12  P. 
spherical  glass,  and  he  haw  vision,  V.  —  f}{,  at  a  distance.  He 
seems  to  have  absolutely  no  accommodation. 


.Dr.  1  A^wiH  fT.  Taylor '  i-ei^rts  a  case  of  a  young  man  of 
iwt'til  v  wluJHo  Inisi'H  lire  both  symmetrically  dislocated  upward 
iinil  niitivju-il,  filMiut  iint^-tliivd  af  the  diameter  nf  each  being 
viHiliU'  ln\V4Ji»d  tlu^  iminllary  margin.  The  lenaes  were  partially 
c>|iiii]iu>.  MiH  vision  i^  with  correcting;  glasses.  Dr.  Taylor 
ilim  UHWM  the  (HieHtiiHi  im  to  whether  ati  accident,  which  occurred 
lo  the  mother  iluriiiy  jirfgimnry  a  week  before  the  birth  of  this 
m>n,  whiMi  she  fell  forward,  striking  heavily  on  her  abdomen, 
hml  miythin>r  to  dt>  with  tlie  dislwation  of  the  lenses.  In  my 
*'rtH(.\  the  clhUl  wjis  deliveml  by  forceps,  and  I  think  it  quite 
ixwskibto  in  ftll  such  I'ttses  that  the  dislocation  of  the  lens  may 
liHVt^  Umhi  .  .iusihI  I'v  traumatism.  Dr.  Taylor  quotes  Pro- 
(i\-vsor  r  ;;ivit^^  ;m  i>piui*>a  of  two  cases  of  dislocation  of 
tlio  l(Mi>o^  o\w         i.\>ngenital  because  both  l^ksea  were 

tbj!i)4jhitHt  unviU^l  tind  upwarxL  and  another  was  regarded  as 
.ilv^bly  tntumatio,  because  bath  len<ie&  were  displaced  upward 
ml  t^^  th%^  \%^(U  that  is«  OM  outwani  and  one  inward.  In  a  cer- 
tAUi  w^tv^v  1  bt^lit^w  jftll  Umsp  cases,  whether  congenital  ur  not, 
mui  ultmi^Htt^lv  W  triKVil  to  an  injury,  and  are^  therefore,  trau- 
HMtK. 

IV  NVv  ^  littW*  r^vrts  twx>  cases  of  sapposed  coog^ta! 
4i)iiKwalit«t  <4  K^uv^k  Ttie  first  ooe  was  dod  symmetrical, 
th**  U^>Uvvmenl  bi*4as  aipwanL  but  with  both  kiscs  to  the  left. 
Us  ^h^^  ^\>tiiA  «aMk  ^  disflaMMnt  was  sraaiatricn].  both 
W^Hit  ^>wii\war\l  ami  iawarclv 


TW  twiirtwwt  at  j|feii»PiyiiMi  af  tha  taa,  af  co^MBlal 
^ipmuk^    U  <l>»t      W  taadk  taM^r  |gx>d>  tV-  operaUoo  ongiit 


UCStKBCBCSk. 


^ifeflril  ia  ^w^Mtt^  thw^  Ik  a  1 
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and  was  one  of  anterior  lenti-coiius.  The  second  was  reported 
by  Van  der  I^oan  and  Placido. '  The  third  was  by  F.  Meyer' 
and  was  the  first  case  of  posterior  lenti-conus  observed,  The 
fourth  was  by  Knapp/  and  the  fifth  by  Weeks.* 

I  had  an  opportunity  of  seeing  the  case  reported  by  Dr. 
Weeks,  he  having  exhibited  it  at  a  meeting  of  the  New  York 
(.)phthahno3copical  Society. 

It  occurred  in  a  child  of  seven  years,  who  had  convergent  strabis- 
mus, and  who  came  to  Dr.  Weeks  for  the  correction  uf  that  defect. 
There  were  remnants  of  the  fcetal  pupillary  membrane  in  the  right 
eye.  In  other  re*<jiecta  it  was  normal.  In  the  an tero- posterior  axis 
of  the  left  eye  was  seen,  with  the  ophthalmoscopic  mirror,  a  bright 
round  patch,  thought  to  lie.  by  Dr.  Weekt*,  alxjut  4  mm.  in  diameter. 
It  was  situated  between  the  iris  aud  the  fundusi.  The  centre  of  the 
lens  was  of  myopic  refraction,  the  margin  hyperopia  The  projec- 
tion was  on  the  posterior  surface  of  tlie  lens.  There  was  an  opacity 
at  the  apex  of  the  cone,  which  Dr.  Weeks  tliou^ht  was  due  to  the 
remains  of  the  fcetal  vessels. 

While  writing  this  chapter  it  has  been  my  fortune  to  see  a 
case,  making  six  in  fill,  of  this  condition  that  have  been  rejwjrted, 
shown  to  ine  by  Dr.  Frank  N.  Lewis.  The  patient  came  to  the 
Manhattan  Eye  and  Ear  Hospital,  and  a  description  of  his  case 
is  here  given : 

Jolm  O'G.,  a  roofer,  31  years  of  age,  always  been  well  and  strong, 
accidentally  noticeti,  about  eight  months  ago,  that  the  vision  of  the 
left  eye  was  verj'  (XJor.  He  never  had  had  any  pain  or  inHamma- 
tionof  the  eye.  TheeTaminBtion  showed  V.R,  —  Jjf ;  }J  with  -|-.50O 
H-SCte.  00°  and  Jaeger  No,  h  V.  L.  =  ^Is^^ls  with  +:JO  +lc. 
90"*  and  unahle  to  read  Jaeger  type.  The  right  eye  showed  no 
changes  in  the  media  or  fundus.  The  left  eye  showed  nothing 
abnormal  externally,  the  movements  of  the  eyeball  good  in  all  direc- 
tions: the  irifl  normal,  pupil  normal  and  reacts  well  to  Iight^  On 
looking  into  the  eye  with  the  ophthalmoscope  from  a  distance^  there 
iippeare*!  a  Itright  round  s|>i)t,  a  little  to  the  temporal  side  of  the 
centre,  which  looked  nnich  like  a  drop  of  oil  on  water.    On  moving 


I  Period.  orOphthaL  LisboA.  1&81. 

'  Hirecliberg  B  Ctntralb.  f.  p.  Aiifcenhl.,  Bd.  xii, .  p,  41. 

•  Archives  of  Ophtlmltnolojify,  vol.  xviii.,  p.  453. 

^  Ibid,,  vol,  IX,,  p.  300. 


iliti  mirror  thm  WM  A  distortion  of  the  reflex  from  the  fundusi,  and 
Hii>'  voHiwl  Memed  to  UTidergo  a  circular-like  motion.  About  the 
tuiiixln  the  Bpol,  there  was  a  dark  creec«ntic  sliadow,  var>-itig 
iionirtUiix  to  th(*  [Mwilion  of  the  eye.  The  spot  was  perhaps  3  or  4 
nuji.  in  iliHUn^tor.  At  the  centre  of  the  spot  was  aii  opacity  some- 
whuT  HtMr-Hliu{n'il«  oi  »i\^v\etit  size  so  that  the  details  of  the  fundus 
oinild  not  Ik*  vvoU  through  it.  The  rest  of  the  lens  was  perfectly 
cleikr  and  thi\»u^h  this  tlie  eve  was  hypermetropic.  On  exan^inatiom 
of  Iho  8|H*(  with  H -f D.  gXass  behind  the  ophthalmoscope,  the 
oiirtiMt  v  was  cKu^rly  sH>t>tu  atkd  the  relation  of  this  spot  to  coinea  aad 
ivi*.  whoa  tlie  eyeUUl  "wa?  moved,  slmwed  it  to  be  posterior.  In 
oth**r  w\«tlH,  ihen*  is  a  pn.*trusion  of  the  lens  at  this  point,  which  is 
'*>«r  exi-vpt      tho  npe2. 

IWkt'r  tuade  an  exanunntkon  of  a  ca^  of  lenti-conus  ocrur- 
liu^  in  m  tnhhix.  In  this  case,  Becker  eoaeluded  thAt  the  con- 
OMilric  Wits  tthrefeis  the  |iruductd  of  the  third  period  of  develop- 
HHMEit  of  the  leiis^  did  not  join  ftt  the  posterior  pole,  but  that  they 
f^^rntiH)  atvuiimI  Um  ^toog^ted  nuclear  fibres  of  the  second  period 
i>f  d9\\  K>|)tu«nl  of  the  leu:^  and  ihat  these  latter  extended 
bujnHHt  \h<>  vx^DWtric  Uyers  and  thus  formed  the  cane, ' 

VV^ek*  ihittk*  it  is  <«st  to  utwlemukd  the  formation  of  an- 
Iwior  Wikti  <i»ittSk  lit  ctabv^vMl  life,  the  lens  has  only  to  be- 
cailW»  WMHMltr  tdbmmt  to  li»  postenor  auface  of  the  cornea. 
Kar  «  littW  Ur«cti^\ti  h>  cvucv-  \V  IVnafateat  ftrial  ▼fswete.  which 
<itottt4  ti»o  ttwiTw  aiw  ii^mnliriil  Weeks,  may 
Imkv<(  fw4wiw4  llMtMA  Qwfinmt  vi4vo^  poBtanor  Imti'COiim 
in  iMaMftm.  V«fx  foctmaMr  Vwti  u—ii  ■ihhIIj  oocw 
in       eT»  If  «  cm»  W  wifavrwA  mhum  ¥dA  rree  are  af 

^^^Hk  4Mirf  tlw  Tww  k$«ftfo«r«s  m  caaoB  i^y  liiL  extw 
ttri  rfiin  tiai  li  in  ^i  fMiiini  ai  a  lai—  rfMpiiiiHu^lhn 
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DISEASES  OF  THE  ORBIT. 

Close  Relationa  of  the  Orbit  with  the  Nose.— Max Htarj'  Antrum,  and  Cranial 
Cavity. — Injuries  or  Diseases  of  the  Froutal  Sinus.— EmjihyaeDia.— Hem- 
orrhages.^— Ab«ct»fia. — Orbital  CelluLititi. — InHaiiimation  of  T**nan'B  Capmjlo. 
—Perinatitia.— Caries  and  Necrmia.  =  AneuriHin, — Bony  Growths.  —  Dr. 
Lewis'  Case. — Exophthalmic  Goitre. 

The  orbit  has  close  relationa  through  its  membrane  and  ves- 
sels with  the  nose,  antrum,  cranial  cavit>%  ami  temporal  fossa. 
Its  diseases  therefore  are  not  altogether  independent,  and  are 
not  usually  limited  to  a  single  tissue,  but  they  are  thus  classified 
for  the  sake  of  convenience.  The  symptom  common  to  many 
orbital  diseases  is  esoplithalmos,  or  protrusion  of  the  eyeball. 
It  may  be  hardly  perceptible,  or  so  severe  that  the  lids  cannot 
close,  and  tlie  cornea,  exposed  to  the  air  and  injiiries,  sloughs 
and  allows  the  contents  of  the  eye  to  escajw.  Rarely,  the  glol)e 
may  he  forced  entirely  out  and  He  u]>on  the  cheek.  SVith  pro- 
trusion there  is  redne.ss,  and  wdematous  swelling  of  the  con- 
junctiva and  lids,  the  mobility  of  the  globe  is  interfered  with, 
and  the  nerves  may  be  paralyzed  from  pressure.  The  vision  is 
impaired  according  to  the  tension  and  pressure  upon  the  optic 
nerve  and  ocular  tunics. 

Ix.iL'RiKS. — These  are  generally  due  to  incised  or  puncturetl 
wounds,  or  to  foreign  Ixidies.  They  may  cause  orbital  abscess, 
periostitis,  hernorrliage,  emphysema,  fracture  of  the  bony  walls, 
injury  of  the  e3-eball,  and  even  extrusion  of  it.  The  results  may 
appear  at  once,  or  not  until  some  time  after  the  accident. 
Fractures  of  the  roof  and  inner  wall  are  very  dangerous  from 
injury  to  the  brain.  Foreign  bodies  should  always  be  removed 
if  detected.  The  he&t  place  for  incision,  either  ff^r  exploration 
or  for  removal,  is  through  the  conjunctiva  l>etweeu  the  eyel>all 
and  lid.  The  outer  canthus  may  be  divided  to  give  more  room 
for  manipulations.    The  parts  should  be  kept  at  rest,  and  cold 


clotbs  and  leeches  used  to  check  any  inflammation.  If  tbe 
eve  is  extruded  it  may  be  replaced,  and  the  compress  bandage 
applied.  Incised  and  punctured  wounds  are  treated  as  those 
occurring  in  other  parts,  by  complete  rest,  protective  bandage, 
atropia.  and  so  forth. 

Disease  or  the  Froktal  Sixrs.— Pressure  upon  the  orbit, 
with  a  tumor  at  the  upper  inner  angle,  and  displacement  of  the 
eye  downward  and  outward^  is  sometimes  caused  by  distention  of 
frontal  sinus.  The  tumor,  if  left  to  it^lf.  may  burst  into  the 
nose»  the  orbit*  or  through  the  upjier  lid.  Such  cases  should 
be  carefully  examined,  explorative  incisions  made,  until  a  diag- 
nosis is  secured-  They  are  then  to  be  treated  by  thorough 
drainage  and  antiseptic  applications,  such  as  the  bichloride 
of  mercury,  in  solution  one  to  twenty  thousand  parts. 

Emphysema. — ^This  usually  occurs  from  a  fracture  of  the 
ethmoid  cells  or  frontal  sinus,  or  nzpture  of  the  lachrymal  sac. 
Air  enters  the  cellular  tissue  of  the  orbit  and  lids,  and  causes 
an  elastic,  crepitating  swelling,  and  exophthalmos.  It  gener- 
ally disappears  under  gentle  pre^ure,  by  means  of  a  flannel 
bandage. 

Hemorrhages. — These  are  chiefly  due  to  injury.  They  are 
sometimes  spontaneous,  but  they  may  be  caused  by  straining. 
Ecchymosis  may  appear  in  the  lids,  and  under  the  conjunctiva, 
some  time  after  the  accident.  They  may  cause  exophthalmns 
and  injurious  pressure.  The  best  treatment  is  to  assist  absorp- 
tion by  cold  compresses  and  firm  bandages,  IncisioDs  may  be 
made  where  symptoms  ai*e  urgent. 

Abscess  —  Orbital  Cellulitis, —  These  are  caused  by 
wounds,  foreign  bodies,  disease  of  the  bone.  cold,  lacbryraal 
disease,  operations  upon  the  eye,  extension  of  inflammation  from 
other  parts,  severe  constitutional  disease.  The  symptoms  are 
almost  always  acute,  and  reach  the  crisis  in  from  eight  to  four- 
teen days.  Tlie  lids  are  red,  hot.  and  swollen:  there  is  intense 
pain  increased  by  pressure  against  the  globe;  fever  and  perhaps 
brain  symptoms.  The  exopbthalmois  is  generally  directly  for- 
wai-d.  The  x'ision  may  be  impaired  frtim  pressure  on  tbe  optic 
ner\'e.  whii  h  may  cause  engorgement  and  neuritis.  When  pus 
forms.  tluctiULnon  may  lie  found  ttehind  the  lids,  and  the  al^ce^s 
may  burst  through  the  lids  or  n>njunctiva.    The  prognosis 
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should  be  giijtrded  on  account  of  jKissibie  neci'osis,  metiingitis, 
and  pertnaueut  injury  of  vision.  In  the  eai'Iv  stages,  local 
blood-lettings  and  iced  clotbs,  may  be  indicated.  If  suppuration 
occur,  poultices  should  be  applied,  and  subsequently  au  incision 
made  through  the  conjunctiva  between  the  lids  and  globe.  An 
exploratory  incision  is  proper  when  iu  doubt  abi>ut  the  existence 
of  pus*  and  it  is  always  better  to  use  the  knife  too  early  than 
too  late. 

In'flammatios  of  Tenon's  Capsule. — This  occurs  very 
rarely.  It  may  be  cause<l  by  catching  cold,  strabisruus  opera- 
tions,  and  ophthalraitia.  It  produces  pain,  swelling,  and  red- 
ness of  the  conjunctiva  and  to  a  less, extent  of  the  lids,  with  per- 
haps slight  exophthalmos.  Leeches  and  iced  compresses  may 
be  used  in  the  early  stages.  The  inflammation  of  the  capsule 
usually  begins  in  the  wound.  It  seems  to  be  caused  by  ini^uffi- 
cieut  care  of  the  eye,  tliat  is,  avoidance  of  the  entrance  of  dirt, 
occupation  on  close  objects,  wind  or  smoke  in  the  eyej  and  so 
forth. 

Periostitis  of  the  Orbit  is  generally  limited,  and  due  to 
coldj  injury,  foreign  ^Klies,  or  is  secondary  to  inflaninuitiou  of 
other  parts.  In  the  acute  form,  there  is  severe  pain,  and  local 
tentlemesa  on  pressure  against  the  bony  wall;  swelling  and  red- 
ness of  the  lids,  and  ]>erhaps  slight  exophthalmos,  generally 
toward  one  side;  sometimes  there  is  fever.  Pus  may  foruj 
beneath  the  periosteum,  and  necrosis  may  result.  The  general 
treatment  is  that  of  cellulitis.  In  the  chronic  form,  which  is 
generally  due  to  syphilis,  the  symptoms  are  less  marked.  The 
pain  is  apt  to  be  worst  at  night.  Nodes  and  exostoses  may  de- 
velop.    The  treatment  should  l>e  that  used  for  syphilis. 

Caries  and  necrosis  result  from  injury,  jjeriostitis,  cellulitis, 
Bj^hilis,  tuberculous  and  scrofulous  cachexi^e.  These  c<iuse 
sluggish,  fedematous  indaramatory  swelling  of  the  lids,  which 
points  and  discharges  foul  pus,  A  fistulous  ojieuing  is  indicated 
by  unhealthy  granulations,  and  dead  lK>ne  may  l>e  felt  by  prol>e. 
Pns  should  be  evacuated  as  soon  as  possible,  and  the  opening 
enlarged  when  necessary,  for  the  removal  or  escape  of  exfoliate<I 
bone.  The  sinus  should  lie  kept  oj>eu  and  clean*  until  it  can  heal 
from  the  bottom,  lu  the  healing  process  there  is  apt  to  bo 
cicatricial  contraction  of  the  lid,  leaving  marked  ectropion. 


Tbce  AXEURiSM  mav  arise  from  the  ophthalmic  arterj'  or  its 
brauches,  causing  protrusion  and  pulsation  of  globe.  The  pain 
is  g-eneially  slijgbt. 

Diffuse  Of  false  aneurism  is  much  more  ft-equent.  It  is 
cauaed  hy  the  rupture  of  the  artery  from  injury  or  disease,  with 
i^Uflden  escape  of  blood  into  the  orbital  tissue.  It  may  super- 
vene upon  true  aneurism.  There  is  immeiiiate  pain  and  exoph- 
thalmos. The  latter  increases  with  redness  and  swelling  of  the 
globe  and  lids,  and  an  elastic,  pulsating  tumor  appears  at  the 
edge  of  the  orbit.  The  pulsation  is  stopj^d  by  prt;ij«ure  upon 
the  carotid;  the  whirring  noise  in  the  head  is  audible  with  or 
without  the  atethosco[je.  The  only  treatment  for  true  or  false 
aneurisms  is  bv  compression  or  ligature  of  the  carotid . 

ANEURisiM  BY  AxASTOMO^iis. — This  is  a  raro  condition,  gen- 
erally congenital  and  found  in  children.  Most  often  it  is  situ- 
ated in  the  sulx^utaneous  tissue  of  the  anterior  part  of  the  orbit. 
It  consists  of  a  group  of  dilated  vessels,  forming  an  irregular, 
doughy  tumor  with  pulsation  and  thrill.  It  is  not  much  affected 
by  pre&sure  on  the  carotid.  The  best  treatment  is  by  subcu- 
taneous ligature  or  electrolysis. 

TUMORS  OF  THE  ORBIT. 

These  are  of  the  same  kind,  benign  and  malignant,  as  are 
found  in  other  parts  of  the  body.  They  may  arise  in  the  orbil 
or  invade  it  from  the  eyeball  or  from  neighlHjring  parts.  They 
cause  exophthalmos  and  its  injurious  consequences.  Malignant 
tumoi*s  are  of  more  rapid  growth  than  benign,  and  involve  the 
general  health.  Tumors  should  be  excised  when  there  is  any 
prospect  of  l)enetit  from  the  operation — if  ixissible  without  sacri- 
ficing the  eyeljalL  It  i:^  often  necessary,  however,  to  remove 
the  latter  also,  even  when  considerable  vision  remains  to  it. 

Bony  growths  of  the  orbit  may  sometimes  be  removefl  with- 
out a  loss  of  the  eyeball.  If  they  have  not  already  caused  optic 
neuritis,  vision  may  not  be  impaired  after  an  early  removal. 
The  moile  of  oj>erating  is  by  chisel  and  hammer,  after  dissecting 
away  the  conjunctiva  and  subconjunctival  tissue.  When  at- 
tached by  a  i>edic]e,  as  thej^  usually  ai-e,  the  removal  is  not 
difficult. 


BONY  GROWTHS  IN  THE  ORBIT. 


Bony  growths  in  the  orbit,  although  an  important  subject, 
has  received  comparatively  little  attention.  Andrews,'  Pooley/ 
Kiiapp,*  CTrtJSstnan,"  Jones/  Adamiik.*  and  Wats<iii '  also  report 
teases,  as  shown  by  Dr,  Frank  N.  Lewis  in  his  paper  on  the 
subject.' 

As  will  be  seen  from  these  cases,  there  has  been  much  varia* 
tioa  in  the  size,  location,  and  readiness  with  which  the  growths 
have  been  removed.  There  is  also  much  variety  in  their  con- 
sistency. They  have  sometimes  been  rather  soft,  and  then 
again,  they  have  been  as  hard  as  ivory.  In  some  cases  they 
spring  from  a  narrow  pedicle,  either  from  the  frontal,  ethnaoid, 
or  superior  maxillary  bone,  while,  in  other  cases,  the  attach* 
ment  was  bn^ad  and  firm.  The  etiologj'  is  not  at  all  clear,  al- 
though traumatism  is  probably  either  a  primary  or  an  exciting 
cause  to  a  more  rapid  growth  of  osteoma  that  already  existed. 

The  following  case  came  under  my  observation  at  the  Manhattan 
Bye  and  Ear  Hospital.  The  patient  was  transferred  to  the  care  of  Dr, 
Lewis,  who  operated  upon  hiin,  andremoveil  the  growth.  The  patient 
was  a  mtm  of  27  years  of  nj^e,  a  blaekflmith'«  heli>er.  He  never  had 
had  any  constitutional  disease,  according  to  his  statement,  and  there 
was  no  evidence  that  he  had.  Eighteen  months  Wfore  the  right  eye 
was  obser^'ed  to  be  more  prominent  than  the  left.  Tivu  muuth^  ]>efoTe 
this  he  had  been  struck  by  a  stone  on  the  right  mastoid  prooewa.  The 
wound  healed  quickly,  and  there  had  been  no  trouble  from  that  since. 
A  few  days  before  the  right  eye  began  to  pn»t^^lde,  he  wks  bitten  on 
the  bridge  of  the  nose  by  a  dog.  This  wonnd  aiso  closed  quickly, 
and  gave  him  no  further  trouble.  There  wa»  no  histor}'  of  any  other 
injury.  But  the  eye  gradually  protr»ided,  without  pain,  rednese,  op 
swelling  of  tlie  lida  or  eyeball.  The  vitjion  remained  good  until  three 
months  ago,  when  it  began  to  fail.  When  he  was  admitted  t<j  the 
hospital,  the  vision  on  that  side  was  f  ^.    The  eye  was  pushed  for- 

■  New  York  Medical  Record,  Sept.  3d,  1897. 

*  TraDEiactions  of  the  American  Ophthalmological  Society.  1600. 

*  Archivefl  of  Ophthalmolosry^  March.  1^88. 

*  Ophtliatinic  Rt-view,  Dect-mlifr,  I^'87, 

*  Trausacticms  of  the  Ophtlmlniotojcirfll  Society  of  the  UDlled  Kingdom,  1888. 

*  Arcliivea  of  OphthalnioJoKj,  vol.  lix.,  TMftO. 

*  TraDBoctioiiB  of  the  OphthahTinlnfTica]  Society  of  the  United  Kingdom, 
1800.  •  New  York  Medical  Rerord,  May  STth,  1893.  p.  664. 


Ward,  downward,  and  outward.    The  Uda  were  scarcely  red, 
wa8  a  little  lai'hrymation.    Tho  eyelids  could  be  closed,  anilths 
tion  of  the  eyeball  was  good  in  all  directions,  except  upwrunl, 
it  wail  somewhat  limited.    The  cornea,  lens,  and  vitrei:jij8  were 
and  the  pupil  re^pondetl  well  to  light.    There  was  some  sw*^ 
the  optic  pivpilla,  but  the  retina  was  clear*  and  there  were  no' 
rliages.    A  tirm  maun  could  be  felt  almve  and  extc'tiding  behind 
eyeball.    It  did  uot  give  the  impresaion  of  being  very  hanlboae 
the  finger,  btit  ihh  was  because,  as  was  subse^juently  leameil, 
growth  was  %'ery  deep  in  the  orbit.    There  was  much  soft  tiasoe 


front.  The  patient  was  put  under  ether.  Dr.  Lewis  oporatod. 
description  of  the  operation,  and  the  subsequent  progrees  of  the 
ifl  as  follows: 

"A  free  incision,  one  and  one-eighth  inch  boh)W  the  Buperiof; 
bital  ridge,  was  made,  and  ej:t4*nding  from  above  the  inner  to  a 
outside  the  outer  canthus.  After  dissecting  down  through  the 
tissue,  the  hwrd,  biiny,  irregular  mass  was  reached,  about  nue-h 
inL'h  iKjhind  the  orbital  ridge.  It  was  tirmly  implanted  against  tbi 
superior  and  inner  walls  of  the  orbit,  and  no  well-defined  pedicle 
to  be  made  out.  The  growth  was  removed  with  the  chisel.  juhI  ill 
removal  was  accomitlished  with  much  difficidty.  It  was  attacbtii  br 
a  broad  surface  to  the  frontal  and  the  ethmoid  bones,  And  a  point  nf' 
tho  growth  extended  to,  if  not  int-o,  the  optic  foramen.  On  rfiiiofiJ 
it  was  found  to  be  of  ivory  hardness,  irreguhir  in  shape^  witli  anotrth 
Burface.  Its  weight  was  thirty-one  grammes,  or  n€*arly  one  ouoCfc 
The  longest  diameter  was  45  mm.  by  "i-t  mm.  On  the  inferior  otf- 
face  was  a  deep  groos*e,  which  prolxxbly  lodged  the  optic  nerv«^  and 
from  pressure  may  have  been  a  cause  of  the  neuritis,  aa  this  groovo 
must  have  nearly  encircled  the  nerve.  The  cavity  was  tb*>rou}rWT 
tvash8<l  and  some  small  chijisof  )K>ne  removed.    The  wouiitl 
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•closed  with  sutures  anit  a  drainage-tube  iuserted.  The  operatioa 
was  dyne  with  thorough  aseptic  precautions.  On  recovering  from 
-ether,  the  patient  vomited  blo<xU  aud  there  alao  was  blood  coming 
from  the  noae  on  the  right  side,  showinj<  that  there  was  a  communi- 
cation betwe^^u  the  orbital  aud  the  u?isal  cavities,  and  this  was  also 
later  shown  in  dressing  the  woimd^  as  fluid  could  be  forced  through 
the  drainajjje-tube  into  the  nose, 

"  During  the  evening  the  dressings  having  become  saturatetl  with 
blood,  they  were  removed.  There  was  swelling  of  the  lids  and 
chemosis.  On  the  following  day,  the  patient  having  slept  fairlj'  well 
during  the  night,  the  dressings  were  reapplied.  There  waa  swelling 
of  lids,  and  conjtintitLVH  and  eytiball  still  somewhat  protruding. 

"On  May  Jfpth,  two  da^'a  after  the  ol)erationj  the  patient  was 
taken  with  vomiting  during  the  afterncx)n,  and  at  (■  p.ii.  the  temper- 
ature was  106. li""  F.»  and  pulse  128,  irregular  and  intermittent.  There 
had  ]>een  no  chill.  There  was  no  ileUrium  and  the  patient  very  ra- 
tional, but  having  some  i>ain.  Wound  i-edressed,  and  in  washing 
througli  the  drainage-tube  fluid  passeti  into  the  nose.  Hot  applica- 
tions were  kept  constantly  applied.  Morphine  was  given  hypoder- 
mically,  aud  patient  was  sponged  with  alcohol. 

"  Fn>m  this  time  on  the  patient  max\e  a  steady  but  slow  recovery, 
the  temperature  gradually  subsiding.  Thei-e  was  much  swelling  and 
reihiess  of  the  lid  and  destruction  of  the  epithelium,  but  the  deeper 
parts  of  the  Ud  healed  well.  Some  suppuration  from  the  cavity  in 
the  orbit  foUowe<I,  but  this  graihially  aul>sided.  The  eyeball  did  not 
become  inflamed,  the  cornea  remaining  clear.  The  vision  became 
much  worse;  two  days  after  the  operation  there  waa  only  perception 
of  light,  and  at  the  end  of  seven  days  there  was  no  perception  of  light. 
Nine  tiays  after  the  o|>oration  there  was  some  jmralysis  of  the  left 
hand,  the  patient  being  unable  to  close  the  fingers,  but  had  good  use 
of  the  arm  and  fonvirm.    This  paralysis  laate<l  for  three  days. 

*'The  swelling  and  rednewa  of  the  lid  gradually  subsided  and  sup- 
puration stopped.  The  commmiication  with  the  nose  remained  for 
two  weeks, 

"The  patient  was  discharged  from  the  hospital  June  27th,  six 
weeks  after  the  operation,  and  at  this  time  the  wound  was  well 
healed.  The  e3^eball  was  still  somewhat  protruding  downwaitl  and 
outward.  There  was  pt<jt8is  and  inability  to  rotate  the  eye  upward 
or  outwartl.    The  optic  disc  showe<l  white  atrophy. 

"The  patient  has  been  seen  since,  the  last  time  was  in  October, 
four  months  after  leaving  the  hospital,  and  at  this  time  there  was  leas 
exophthalmos,  although  still  very  apparent.    There  waa  better  mo- 
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tion  of  the  eyeball  and  lid.  A  small  siuTis  at  the  outer  angle  of  tb© 
wound.    Patient  has  no  pain," 

Dr.  Lewis  consiilers  it  very  doubtful  if  the  injuriee  recorded  had 
anything  to  do  with  the  exophthalmos.  The  size  of  the  growth  was 
an  interesting  feature.  Placing  the  mass,  after  removal,  in  the  orbit 
of  a  normal  adult  slodl,  more  than  filled  the  cavity.  In  its  original 
position  it  bad  involved  the  ethmoid,  and  was  pushing  its  way  into 
the  naiial  cavitj'.  A  free  communication  between  the  orbit  and  the 
nose  followed  the  operation.  The  patient  had  no  Hymptonis  of  men- 
ingitis afterward.  It  is  doubtful,  in  Dr.  Lewie'  opinion,  whether 
the  paralysis  of  the  left  hand  was  from  meningeal  or  cerebral  trouble. 
Although  the  temperature  rose  to  10(5,3'^  F.  on  the  (isec-nnd  day,  no 
antipyretic  metlicines  were  employed^  other  than  sponging  with  al- 
cohol, hot  applications  to  the  eyelids,  and  morphine  to  relieve  the 
pain.  The  nutrition  was  carefully  attended  to.  In  all  this.  Dr. 
LewMS^s  treatment,  as  has  been  indicated  by  me  in  discussing  ery- 
sipelas, has  my  moat  cordial  indorsement.  I  am  very  much  opposed 
to  the  usse  of  antipyretics,  except  in  malaria  or  kindred  diseases.  The 
atrophy  of  the  optic  nerve,  which  followed  the  operation,  was  no 
doubt  due  to  the  traumatism,  but  as  optic  neuritis  had  begun  prior 
to  the  operation,  it  certainly  would  have  occurred  later. 

EXOPHTHALMIC  GOITRE- 

Ba.sedow'i4  or  Graves'  Disease. — This  form  of  disease, 
sometimes  called  for  those  authors,  Basedow  or  Graves,  who 
wrote  upon  it  at  an  early  date,  as  its  names  indicate,  is  iisso- 
ciated  with  enlargement  of  the  thyroid  body.  It  is  usuall}^  also 
connected  with  cardial  disturbance,  either  organic  or  functional. 
This  is  shown  by  frequency  of  the  pulse,  and  general  nervotia 
excitement.  The  disease  may  be  caused  by  fright,  nervous 
shock,  And  so  forth.  For  example,  in  some  cases  that  I  have 
seen,  the  exophthalmos  and  goitre  are  first  oleerved  after  the 
fright  of  escape  from  a  burning  house — sudden  and  pn^found 
grief  from  the  sudden  death  of  relatives  or  friends — ^long-con- 
tiuued  anxiety.  It  is,  therefore,  primarily  a  disease  of  the  nerv- 
ous system  and  should  be  classified  as  such,  and  not  among 
ophthalmic  diseases,  the  exophthalmos  being  the  only  symptom 
that  refers  the  disease  to  the  eye.  The  disease  in  rare  cases 
nms  such  a  violent  course,  as  to  cause  such  a  pi*otrusion  of  the 
eyeballs  that  the  eyelids  ciumot  cover  them,  and  ulceration  of 
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the  cornea  occxurs.  Prolonged  closure  of  the  eyes  may  alleviate 
thi^  condition,  and  gometimes  induce  the  cornea  to  heaL 

DISEASES  OF  THE  BRAIN  AND  OPTIC  NERVE.' 

HEMIOPLI- 

Heniiopia^  hemiayiopsiar  or  hemiaiwpia  half,  3v'»is, sight). 
— Heiniopia  or  half-sightedness,  is  a  symptom  pertaining  to 
many  varied  diseases  and  disorders  of  the  optic  nerves^  either  in 
their  course  or  at  their  origin,  and  while  it  is  only  a  symptom, 
it  deserves  especial  mention,  althougli  a  full  discussion  of  the 
conditions  causing  it  would  be  only  in  place  in  a  treatise  on 
diseases  of  the  brain  and  cerv^ous  system.  It  sometimes  occurs 
as  a  functional  disease^  that  Is  to  say,  it  appears  and  disappears 
without  any  trace  of  its  having  existed.  This  may  occur  in 
sick  headache,  migraine.,  and  in  conditions  known  as  litht^raic 
or  gouty/  Occurring  in  this  manner^  hemiopia  is  generally 
overlooked,  for  the  patients  c<)niplain  usually  of  a  great  loss  of 
vision,  and  do  not  always  definitely  descrihe  the  hemiopia  which 
may  occur.  Its  principal  importance,  however,  as  a  symptom, 
is  when  it  is  caused  by  tumors  of  the  nerve  or  brain,  inflam- 
mations, softeningSj  or  hemorrhages.  We  may  have  lateral 
hemiopia,  in  which  a  vertical  half  of  the  visual  field  is  cut  off. 
Lateral  hemiopia  may  l>e  homonymous,  that  is  to  say,  there  ia 
half-blindness  on  the  corres|)onding  sides  of  each  eye,  for  ex- 
ample, on  the  left  in  one,  and  the  right  in  the  other.  In  tem- 
poral hemiopia  the  outer  half  of  each  eye  is  involved,  and  in 
nasal  the  inner  halves.  Writers  also  speak  of  a  cutting  off  of 
the  upper  or  lower  segments,  or  even  of  the  irregular  portions 
of  the  visual  field  as  hemiopia.  These  are  hardly  to  be  consi*!- 
ered  as  typical  cases,  but  they  belong,  as  a  rule,  to  limitations 
of  the  visual  field  such  as  have  been  discussed  in  atrophy  of  the 
optic  nerve  and  glaucoma.  In  speaking  of  hemiopia,  the  regular 
vertical  cutting  off  of  the  field,  is  usually  meant.  The  varied 
 ' 

'  This  section  is  unavoidably  tniaplaced.  It  should  properly  come  in 
OiB^asPH  of  the  Optic  Nprvt* . 

•  DftDft:  "Test-Book  at  Nervous  Diaeaaea/'  New  York.  1893, 


situations  of  hemiopia,  depend  on  the  disease  which  affecte  the 
fibres  of  the  optic  nerve  in  their  course  from  the  eye  to  the  visual 
centre*  which  is  situated  in  the  occipital  vertex.  Each  occipital 
lobe  is  supplied  by  nerve-fibrea  from  one-half  of  the  retina  of 
each  eye.  This  can  be  understood  by  examination  of  Figure 
3U,  illustrating  the  anatomy  of  the  origin  and  course  of  the  optic 
nerve,  on  page  £)1.  In  naaal  hemiopia,  the  lesion  is  situated  in 
front  of  the  chiasm.  In  temporal*  it  is  just  back  of  the  chiasm. 
In  lateral  hemiopia,  the  lesion  lies  farther  back  than  the  chiasm, 
in  the  optic  tract,  the  primary  centres,  the  optic  radiations,  or 
in  the  occipital  lobes  themselves.  In  hemiopia  from  disease  of 
the  nerve  as  far  back  as  the  primarj^  centres  in  the  optic  thalamus 
and  corpora  quadrigemina,  when  a  ray  of  light  is  thrown  upon 
the  blind  side  of  the  retina,  there  is  no  light  reflex.'  but  the 
pupil  still  contracts  when  the  light  is  thrown  on  the  sensitive 
side  of  the  retina.  This  phenomenon  is  called  "Wernicke's 
hemiopia  pupillary  reaction."  If  in  hemiopia  the  light-reflex 
remains,  the  lesion  is  back  of  the  primary  centres,  and  involve* 
the  optic  radiations  or  the  cortex. 

To  test  the  condition  of  hemiopia  in  its  early  stages,  and  in 
stupid  or  partially  comatose  patients,  it  is  recommended  to  bring 
the  finger  suddenly  in  front  of  the  eye  on  the  sound  side,  when 
a  wink  will  occur.  If  brought  in  front  from  the  blind  side,  the 
orbicularis  does  not  contract. 

It  is  generally  considered  that  hemiopia  is  a  sign  of  organic 
disease,  with  the  exceptions  that  have  been  noted  of  its  occur- 
reuce  in  migraine  and  similar  affections.  It  is  said  not  to  occur 
in  hysteria,  Hemiopia,  if  it  exiatss  can  be  readily  detected 
with  the  perimeter. 


*  Dana,  loc  dt.,  p.  113. 
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CHAPTER  XXVI. 


CONDITIONS  OF  THE  EYE  REQUIRING  THE  USE  OP 

GLASSES. 

BiAtoiy  of  the  Use  of  GUases.— Ingr^aaed  DsEnandfl  upon  Eyes.— The  Prematura 
Use  of  Olaesea,— The  IndueDce  of  f^ectric  Light  on  the  Eye.  —Table  Show> 
ing  Asthenopic  and  NoD'AstbenopLc  Occupations, 

GENERAL  OBSERVATIONS. 

It  is  now  only  about  fiftj  years,  since  glasses  were  accurately 
fitted  to  the  different  conditions  of  the  eye,  requiring  their  aid. 
The  oculists  of  the  olden  time,  after  having  removed  a  cataract, 
sent  the  patient  to  a  watch-maker,  who  sold  him  the  l^est  convex 
glasses  that  he  and  the  patient  could  choose.  In  the  same 
manner  glasses  for  near-sightedness,  and  the  so-called  far  sight 
of  old  age,  were  adjusted  without  regard  to  scientific  and  accu- 
rate rules,  for  there  were  no  such  rules.  But  there  was  no 
exact  knowledge  even  of  the  conditions  of  aphakia,  myopia, 
and  presbyopia,  while  the  very  existence  of  hypermetropia  and 
astigmatism  was  generally  unknown,  until  Donders.  on  the 
slight  foundation  of  the  single  observations  of  Thomas  Young 
and  Airy,  by  great  labor  and  by  the  accumulation  of  the  pro- 
ducts of  a  vast  experience,  built  a  solid  and  enduring  structure. 
These  labors  of  Donders  have  formed  the  groundwork  of  pro- 
fessional observation  ever  since.  They  were  epoch-making  dis- 
coveries, on  which  all  correct  practice  has  been  based  for  the 
last  three  decades  of  time.  It  is  no  qualification  of  these  state* 
ments  to  Bay,  as  Donders  very  generously  does  in  the  preface  to 
his  work,  that  the  English  writers,  "Young,  Wells,  Ware, 
Brewster  and  Airy  had  pointed  out  the  track  that  be  only  bad 
to  follow,  "for  although  this  preliminary  work  was  fundamental 
and  essential,  it  was  reserved  for  Donders,  to  dig  it  out  from 
generally  inaccessible  mines,  to  smelt  it,  and  in  his  mint  trans- 
form it  into  coin  of  the  realm.    Before  hia  discoveries,  and  his 

u   i 
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classification  and  arrangement  of  what  was  already  knowa, 
those  interested  in  the  scientific  stndy  and  practice  of  ophthal- 
mology, were  groping  about  in  the  dark,  and  consequently 
making  many  errors, 

Donders  struck  the  key  note  when  he  claimed  to  find  in  fixed 
conditions,  chiefly  in  hypermetropia,  the  usual  cause  of  inability 
to  continue  to  use  eyes  not  affected  with  organic  disease.  His 
investigations  were  made  at  a  tiin©  when  the  professional  mind 
was  bent  upon  finding  in  changeable  conditions,  that  is  to  say, 
the  action  of  the  external  ocular  muscles,  the  causes  of  asthe- 
nopia and  even  of  myopia.  But  when  the  ophthalmoscope 
was  invented  by  Helmholtz,  and  we  were  enabled  to  measure 
the  mfractionof  the  eye,  and  when  the  same  great  genius  added 
to  the  ophthalmoscope,  the  ophthalmometer,  and  exact  meas- 
urements of  the  cornea,  revealed  the  nature  and  usual  situation 
of  astigmatism,  all  these  errors  were  swept  away.  Insufficiency 
of  the  internal  recti  muscles,  which  Graefe  was  then  investi- 
gating, was  all  that  was  left  of  even  assumed  importance,  in 
the  estimation  of  the  proper  glasse^^  to  be  used  by  those  requiring 
their  aid.  As  we  shall  see,  there  has  been  in  later  years,  a  re- 
vival of  the  doctrine  of  the  independent  influence  of  the  external 
muscles  in  producing  asthenopia.  But  in  my  opinion,  this  revival 
was  based  upon  faulty  observations,  and  a  disregard  of  a  proper 
definition  of  what  constitutes  true  asthenopia,  that  is  to  say,  the 
line  was  not  clearly  drawn  between  pain  in  the  eyes,  produced  by 
organic  disease,  such  as  hyperfemiaof  the  optic  nerve  and  retina, 
choroidal  irritation,  inflammation,  incipient  cataract,  and  so 
forth,  and  that  which  is  due  to  improper  optical  conditions. 
But  this  subject  will  be  more  fully  discussed,  in  the  considei'a- 
tion  of  the  aeries  of  symptoms  comprehended  under  the  term 
asthenopia.  I  aim  to  give  the  student  and  practitioner,  a  clear 
idea  of  just  what  are  these  fixed  conditions  of  the  eyeball,  which 
require  the  use  of  glasses.  I  think  it  will  be  seen  that  consid* 
erable  advances  of  great  service  have  been  made  in  our  knowl- 
edge, in  practice^  since  Bonders'  time,  but  chiefly,  and  perhaps 
entirely,  on  lines  laid  out  by  him.  Wherever  there  has  been 
great  deviation  from  these  paths,  error  has  been  fallen  int<3. 
Just  as  he  followed  Young  and  Brewster,  motlern  ophthalmol- 
ogy should  follow  Donders,  for  the  principles  that  he  established 
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are  unalterable.  All  the  mistakes  of  our  time,  have  been  made 
by  attempting"  to  build  on  other  foundations. 

The  demands  upon  eyes  in  our  days  have  greatly  increased 
over  thoee  made  by  our  ancestors.  There  are  many  more 
books,  magazines,  and  newspapers  to  read.  Mechanical  employ- 
ments upon  fine  objects  have  become  more  common  in  this 
country,  as  our  pojmlation  has  grown  denser.  Besides  all  this^ 
the  publishers  and  printers  of  the  world,  have  everywhere  availed 
themselves  of  the  fact  that  glasses  assist  verj^  much  in  vision^ 
and  have  taken  liberties  with  the  public  in  the  way  of  printing 
in  tine  types  and  in  the  use  of  old  plates,  which  give  indistinct 
impi-essions  on  the  retina  and  make  f^eat  demand  upon  eyes. 
This  latter  state  of  things  is  one  that  every  phygician  should 
combat.  Books  should  always  be  well  printed,  type  should  always 
be  clear,  no  matter  if  by  dint  of  spectacles  much  can  be  read  that 
our  ancestors,  with  their  poor  knowledge  of  the  resources  in 
gluss  lenses,  would  never  have  attempted.  Then  again,  the 
demands  ui>on  school  children's  eyes,  have  been  excessively  in- 
creased, in  the  United  States  at  least,  in  the  last  fifty  years. 
Children  in  public  schools  who  will  never  be  able  to  spend  but  a 
few  years  in  study,  are  compelled  to  take  up  an  inordinate 
number  of  varied  pursuits,  and  to  spend  altogether  too  many 
hours  over  books.  The  practice  of  writing  exercises  has  been 
largely  multiplied  in  some  of  the  public  schools,  in  New 
York  City^  and  in  the  cities  of  this  State.  These  so-called  ad- 
vances in  the  methods  of  teaching,  involve  excessive  use  of 
the  eyes  under  sometimes  very  unfavorable  conditions,  that  is 
to  say,  over  desks  of  inappropriate  height  for  the  scholars,  in 
rooms  poorly  lighted,  with  air  that  is  sometimes  foul  for  hours. 
Children  are  given  too  many  studies  to  work  out  at  home.  It 
is  idle  to  think  that  any  science  can  combat  such  conditions  a^; 
these.  The  conditions  themselves  must  be  changed,  or  we  shall 
find  a  race  of  myopes  and  asthenopes,  growing  up  where 
formerly  we  had  strong-eyed  people.  This  is  an  evil  that  is 
beginning  to  be  appreciated  in  some  of  the  private  schools. 
But  some  of  the  teachers  in  the  land,  seem  to  be  the  natural 
enemies,  not  of  the  doctor,  as  one  of  them  once  suggested,  but 
of  the  laws  of  liygiene,  which  the  doctor  endeavors  to  enforce. 

In  what  is  said  in  these  chapters  on  the  matter  of  relieving 
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weak  sight  with  glasses,  let  it  be  fully  understood  that  I  never, 
for  an  instant,  condone  had  habits  which  often  force  g-lassee 
upon  young  people  prematurely,  aud  which  cause  evils  that  they 
can  only  imperfectly  remedy.  There  is  many  a  hyperopic  or 
astigmatic  i>erson  who  would  never  use  glasses  until  presbyopia 
came  on  if  the  eyes  were  used  under  favorable  conditions. 
If  one  were  to  put  down  on  paper,  the  number  of  hours  that 
3^oung  children  attending  many  schools  are  compelled  to  use 
their  eyes  on  close  objects,  the  table  would  appear  like  an  <?xag- 
geration.  I  plead  earnestly,  therefore,  that  physicians  will  con- 
stantly  bear  in  mind  the  fact  that  eyes,  eai3ecially  the  eyes  <rf 
young  people,  like  brains  and  the  muscles  of  the  human  body, 
may  be  overtaxed. 

THE  INFLUENCE  OF  VAHIOUS  KINDS  OF  LIGHT  ON  THE  EYE. 

The  change  in  our  methods  of  lighting  habitations  and 
places  of  business  has,  in  some  respects,  been  beneficial,  and  in 
others  harmful.  It  is  certainly  an  advantage  to  have  a  bright 
light,  if  steady  and  well  shaded.  A  white  light  is  also  the  one 
that  nearest  approaches  daylight^  and,  therefore,  the  best:  but 
the  modern  electric  light  is  sometimes  unsteady,  and  is  often 
improperly  protected  from  striking  the  eyes  of  the  worker.  It 
is  a  great  advance  from  the  tallow  dip  of  our  ancestors,  to  kero- 
sene, gas-light,  and  electric  illumination,  but  if  these  better 
lights  are  not  used  with  safeguards  and  care,  like  all  modern 
inventions,  they  may  become  sources  of  eyiL 

Dr.  Andrews,'  in  the  course  of  an  interesting  article  on  the 
electric  light  as  an  illuminator,  concludes  that  the  incandescent 
light,  because  of  its  steadiness,  adequate  power,  and  composi- 
tion, occupies  at  the  present  time  the  fii'st  position  as  a  means 
of  artificial  illumination.  Dr.  Agnew  indorsed  this  view  in  the 
discussion  which  followed,  and  I  am  also  of  the  opinion  that  it 
is  the  best  artificial  light  for  ordinary  purposes,  although  as- 
thenopia has  been  observed,  that  was  thought  to  be  due  to  work 
by  electric  light.'  To  work  both  night  and  day  by  artificial  light, 
no  matter  what  the  source  of  illumination,  is  no  doubt  harmful, 

>  TranefLctionH  of  the  AmeTica.li  OphthAlmologtcal  Society,  1885,  p.  338. 
*  C'      Bull.  DiacuBfiion  at  Academy  of  Kedicioe,  1893. 
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but  if  one  is  obliged  to,  an  electric  light  is  much  to  be  preferred 
to  gas  or  to  a  lamp. 

OCCUPATIONS  OF  THOSE  SEEKING  THE  AID  OF  GLASSES. 

I  have  caused  the  following  table  to  be  made,  showing  the 
occupations  of  the  last  thousand  patients,  who  came  to  my 
clinic  at  the  Manhattan  Eye  and  Ear  Hospital,  on  account  of 
conditions  of  the  eyes  which  required  the  use  of  glasses.  The 
occupations  which  may  be  said  to  be  those  inducing  fatigue  of 
the  eyes  are  classified  by  themselves,  as  asthenopic  occupations. 


ASTBENOPIC  OCCnPATlONS. 

Actors   2  Myopia. 

Agents   6  Hyperopia.  3 ;  hyperopic  astigmatism,  3. 

Architect   1  Compound  hyperopic  astigmatism. 

Artists   13  Hyperopia,  11 ;  myopia.  3. 

Awning-maker   1  Hyperopia. 

Book-folders   7  Hyperopia,  8 ;  Hyperopic  astigmatism,  8 ;  my- 

opia, 1. 

Book-keepers   9  Hyperopia,  5 ;  myopia,  8 ;  myopic  astig.  1. 

Book-severs   ......   2  Hyperopia,  1 ;  myopia,  1. 

Card-cutter   1  Hyperopic  astigmatism. 

Card-maker.   1  Hyperopia. 

Carpet-layers  22  Hyperopia,  11;  hyperopic  astigmatism,  11. 

Chemist    1  Hyperopic  astigmatism. 

Cigar-makers  14  Hyperopia,  3 ;  hyperopic  astigmatism,  7 ;  my- 
opia, 1 ;  myopic  astigmatism.  3. 

Clerks  82  Hyperopia,  41;  Hyperopic  astigmatism,  80; 

Myopia,  9 ;  myopic  astigmatism,  3. 

Clothes  examiner   1  Myopia. 

Draftsman   1  Hyperopia. 

Electrotyper   1  Hyperopia. 

Engineer.   9  Hyperopia,  4 ;  hyperopic  astigmatism,  6. 

EngraTsr   1  Hyperopia. 

Feather-cutter   1  Myopic  astigmatism. 

Glaziers  18  Hyperopia,  2 ;  hyperopic  astigmatism,  11. 

Hair-dressers   2  Hyperopic  astigmatism. 

Hatters  and  Hat-makers. . .    6  Hyperopia,  3 ;  hjrperopic  astigmatism,  8. 

Kid-glore  makers   2  Hyperopia,  2. 

Knitters   4  Hypen^ia,  2 ;  myopic  astigmatism,  2. 

Letter-carriers   8  Hyperemia,  1 ;  hyperopic  astigmatism.  2. 

Machinists.   11  Hypen^ia,  4 ;  hsrperopic  astigmatism.  5 ;  my- 

opia, 1 ;  myopic  astigmatism.  1 

Milliner   1  Hyperopia. 

Ministers   11  Hyperopic  astigmatism. 
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Painter*   13 

Paper-  hangers   3 

Photographers  - ,          ....  4 

Prmtere,   8 

Reporter   1 

Salesmen   3 

Sywing. women  ,..l4t 

ShoemakerH. , . ,    33 

Silt  factory   1 

StenograplierB   7 

Htudeota   5 

TBUore   29 

TeacbefB   8 

Thread-mill  operator. .....  1 

UpholBterers  ,  4 

Weavers    8 

486 


Hyperopia,    1  ;    hyperopic  a8tigiiisti?m. 

mtxi^d  adtiKumtistii,  3;  m^-opi^,  5. 
Hyperopia,  3;  myopia,  1^ 
Hyperopia,  3 ;  myopia,  1. 
Hyperopia,  3:  hyper,  astig.,  4;  mfopla,  2. 
Hyperopic  astigmatisDi. 
Myopia. 

Hyperopia,  66;  hyperopic  aatigmatiam,  43; 
mixed  aati^iatiaiu,  3 :  myopia,  26 ;  my- 
opic a&tigmatifim,  34. 

Hyperopia,  H;  hyperopic  astt^iuati^au,  8; 
minced  aatigrnatisni.  2;  myopia,  4. 

Myopia. 

Hyperopia,  5:  hyperopic  BstigniatiBm,  3. 

Hyperopia,  3;  hyperopic  aatijjj^inatiAiD^  3. 

Hyperopia,  8^  hyperopic  aetigmatiBm.  II; 
mixed  aflti^tatinm,  2  ;  myopia,  8. 

Complejc  hj-peropic  aatigmatiem.  3 ;  hyper- 
opia, 1 :  myopia.  3;  myopic  astigmatisfn,  L 

Hyperopic  aatigmatism. 

Myopia. 

Hyperopia,  4 ;  hyperopic  aBtt^fmatism,  4. 


NON-ASTHKNOPIC  OOCDPATIONfl. 


Bakers   2 

Barbi:<rH. 3 

Barteuderti   9 

filacksmitha. ......  ...  2 

Boatmau   1 

Bonnet- frame  makeriB, .  , . .  3 

Bootblack.  , . . .  1 

Bottle-washer    1 

Box-makers   2 

Brass  fin ishere. . ,   13 

Brewer   1 

Bricklayers    3 

Butchers  ,   4 

Butler...   I 

Carpenters.  ,  .   28 

Clay  pipe  maker.   I 

Coachmen    7 

GoJJeclor  ,   I 

Conductor .  .......  ...  t 

Cookfl   22 

Coopers.,.   9 

Cup-makers   2 

Cutter   1 


Hyperopia,  1 ;  myopia,  1. 
Hyperopia. 
Hyperopia. 
Hyperopia. 
Hyperojiia. 

Hyperopic  juttigmatiani. 
Hyperopic  a^tigmati^ni. 
Hyperopia. 

HyiK^ropic  aatigmatittm. 
Hyperopia,  I ;  myopic  asti^atiam,  11. 
Hyperopia. 

Hyi>eropia,  1  ;  hyperopic  astigmatiam.  V 
Hyperopia,  1;  hyperopic  astig. ,  1;  tiiyopi 
Hyperopia. 

Hyperopia.  14  ;  hyperopic  aatig.,  9 ;  myopia.  5. 
Hyperopic  astigmattHm. 
Hyperopia.  3;  hyperopic  astigmatiBm,  ^ 
Myopia. 
Hyperopia. 

Hyperopia,  8t   hyperopic  aatigmatism.  19; 

myopic  ftstigmacism.  2. 
Hyperopia*  1  ;  hyperopic  astigmatism. 
Hyperopia,  1 ;  myopic  astigmatism.  1. 
Hyperopia. 
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Domestics.,'...  ...103  Hyperopia,  52;  hyperopic  astigmatiam,  81; 

myopia,  8 ;  myopic  astigmatism,  11. 

Drivers   32  Hyper.,  15;  hyperopic  astig. .  14;  myopia,  8. 

Dyer   1  Hyperopic  astigmatism. 

Electric  light   2  Hyperopia. 

Errand   1  Myopia. 

Farmers   3  Hyperopia,  3. 

Fireman   1  Hyperopia. 

Freight  Inspector   1  Hyperopia. 

Gardeners   3  Hyperopia,  1;  hyperopic  astigmatism,  S. 

Gateman   1  Hyperopia. 

Gilder   1  Myopic  astigmatism. 

Grooms   13  Hyperopia.  1 ;  hyperopic  astigmatism,  11. 

Janitor   1  Hyperopic  astigmatism. 

Jeweller   1  Hypwipia. 

Keeper,  Sing  Sing               1  Myopia- 
Laborers  144  Hyperopia,  76;  hyper,  astig.,  51;  my(^ia,  17. 

Marble-cutter   1  Hyperopia. 

Matrons   3  Hyperopia;  1  hyperopic atigmatism,  2. 

Messenger   1  Hyperopia. 

Missionaries   2  Hyperopia,  1 ;  hyperopic  astigmatism,  1. 

Moulders   4  Hyperopia,  2 ;  mixed  astig.,  1 ;  myop.  astig.,  1. 

No  occupation   24  Hyperopia,  11;  hyper,  astig.,  10;  myopia,  3. 

Nurses   22  Hyperopia,  10 ;  hyperopic  astigmatism,  11 ; 

mixed  astigmatism,  1. 

Inkers   2  Hyperopia,  1 ;  myopia,  1. 

Peddlers   18  Comp.  myopic  astigmatism,  11;  myopia,  2. 

Plasterer   1  Hyperopia. 

Plumbers   13  Hyperopia.  1 ;  hyperopic  astig. ,  11 ;  myopia,  1. 

Policemen   13  Hyperopia,  1;  hyperopic  astigmatism,  11. 

Porters   39  Hyperopia,   10;   hyperopic  astigmatism,  5; 

mixed  astigmatism,  11 ;  myopia,  1 ;  myc^io 

astigmatism,  2. 

Quarryman   1  Myopia. 

Roofing   2  Hyperopia. 

Sailors   10  Hyperopia,  6 ;  hyperopic  astigmatism,  4. 

Soldiers'  Home   1  Hyperopic  astigmatism. 

Stablemen   2  Hyperopia,  1 ;  hyperopic  astigmatism,  1. 

Steam-fitters    2  Myopia,  1 ;  myopic  astigmatism,  1. 

Stone-cutters   5  Compound  hyperopic  astigmatism  5. 

Switchmen    2  Hyperopia,  1 ;  hyperopic  astigmatism,  1. 

Telephone  operator   1  Hyperopic  astigmatism. 

Tinsmith   1  Hyperopic  astigmatism. 

Varnish-maker   1  Mixed  astigmatism. 

Waiters   14  Hyperopia,  11 ;  hpyeropic  astigmatism.  8. 

Waitresses   5  Hyperopia.  1 ;  mixed  astig.,  1 ;  myopia,  3. 

Washing   27  Hyperopia,  18;  hyper,  astig..  9;  myopia,  5. 

Watchmen   18  Hyperopia,  7;  hyper,  astig..  10;  myopia,  1. 

Wood-polisher   1  Hyperopia. 
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iJiacoveiy  by  EtonderB. — Definition. — Professor  Dewey's  diBcovery,— The  Con- 
nectioa  t>etwi?eii  Hjii^rinetropiQ'  and  iVatheDupin. — Aathenopia  caiis«d 
an  Error  of  Refraction, — True  and  False  Asthenopia. — M^iscutar  Asthenopia. 
— Dondfra'  Description  of  Aatheuopia  Caused  by  Hyp<;rmetropia.— Symirtoiufl 
produced  by  the  Use  of  the  Eyes  under  Inipniiwr  Conditions. —American 
Asthenopia. — Teaotoniies  of  the  External  Muaclea. — Neurotic  Asthenopia, — 
Na«al  Asthenopia. — Dr.  Gruening's  Obeen'ations. — Dr.  Pooley, — Acoommo- 
dative  Fatigue  a  Cause  of  Asthenopia.  — The  Two  Kinds  of  Asthenopia  recog' 
nized  by  Drs.  Derby  and  Dyer.  —The  Emmetropic  Eye,  —The  DEITerent  Forina 
of  H>-pernietropia.— Mydriatics  in  Making  the  Diflgnosis. —Axial  Refraction, 
—Testing  Vi.sion  for  Glaswea. — Rules  for  Prescribing  Glassea. — Acquired 
Hypennetropin. — Absolute  Hypemietropia. — Tllie  Imtxirtance  of  Heredity. 
— ProfesBor  Hansen-Grut. — Asthenopia  even  wlien  Attended  with  Hypep- 
metropia  not  Always  Corrected  by  Conyex  Gla»«s, — Spasm  of  Accommo' 
dation. — Definition. — Calabar  Dean. 

DoMDERS'  great  discovery  was  that  of  the  widespread  ejcist- 
ence  of  Hypermtftropia  {'^^^r,  beyond;  measure;  '"v^'t  the 

eye).  This  is  the  state  of  the  eye  whea  it  is  too  short  from 
before  backward.  When  the  eye  ia  at  rest,  parallel  rays  are 
focused  behind  the  retina  (.Fig.  1»»3).  Convergent  rays  which 
do  not  e^t  in  nature  are  united  in  such  eyes  upon  the  retina. 

This  oonilition,  when  of  a  high  degree,  was  known  to  exist 
here  and  there  in  the  civilized  world,  as  shown  by  the  fact  that 
young  persons  occasionally  wore  convex  glasses,  although  usu- 
ally  advised  by  such  expert  writers  on  ophthalmology  as  Mac- 
kenzie, of  Glasgow,  not  to  do  so.  Our  countryman,  the  late 
Professor  Dewey,  of  Union  College/  wrote  a  paper  describing 
the  condition,  or  its  symptoms,  but  it  may  be  said  to  have  been 
discovered  by  Donders. 

The  exact  language  of  Professor  Dewey  is  as  follows: 

**0k  an  Unsottceo  Kind  of  Abnormal  Vision,— There  are 
two  well-known  kinds  of  abnormal  vision  in  eyes  not  diseased,  the 
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far-sighted  and  the  near-sighted.  The  former  occurs  in  good  eve&, 
in  persons  advanced  in  life,  beginning  about  the  age  of  forty,  and  is 
remedied  by  plane,  or  better  bj  convex^  spectacles.  The  Latter  is 
found  in  joutb  or  young  persons,  and  fmds  its  remedy  in  concave 

glasses.  .  .  *  There  is  a 
kind  of  abn  ormal  vision , 
different  from  either  of 
these,  which  is  not  far- 
sightetJ  nor  ne&r  •  sighted, 
but  in  which  near  small 
objeote,  or  larger  distant 
objeeta,  are  not  seen  with 
distinctness.  This  imper- 
fection occurs  in  children 
and  young  persons,  and  i% 
remedied  by  convex  spectacles  which  are  suited  to  the  eyes  of  person.* 
from  sixty-five  to  seventy  years  of  age.  The  younger  eyes  require 
the  oldeT  glasses^  and  with  advancing  years  less  convex  glasses  are 
required.  At  the  age  of  forty-five  or  more,  this  kind  of  abnormal 
vision  becomes  much  dimin- 
ished. As  the  young  use  the 
glasses  of  the  far-sighteil,  this 
kind  may  be  caU«i  aeo-mav- 
ropta.  It  ie  evident  that 
convex  glasses  protiuce  that 
change  in  the  rays  of  light 
which  fits  such  eyee  to  see  dis- 
tinctly small  and  large  objects 
at  varying  distances.  This 
fact  proves  that  there  is  no  de- 
fect in  the  adjusting  power  of  the  eyes.  The  cause,  them,  is  to  bo 
sought  in  the  structure  of  the  eye." 

Professor  Dewey  goes  on  to  say  that  these  causes  may  be  as 
follows:  • 

"  First,  too  little  convexity  of  the  crystalline  lens;  second,  its  posi- 
tion too  nt«ar  the  retina ;  or.  third,  its  too  little  density.  The  second 
is  the  probable  cause.  Spectacle©  sufficiently  convex  would  bring  the 
rays  to  a  focus,  let  either  or  all  of  the  three  causes  operate,  and  with 
the  usual  adjusting  power  of  tlie  eye,  give  distinct  vision  for  near  or  re* 
raoter  objects.  Though  this  kind  of  abnormal  vision  seems  not  to  have 
■ttncted  attention,  for  I  have  found  but  one  allusion  to  it  in  oonsult- 
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ing  authoritiea  cm  optics,  it  is  relatively  common.  In  New  England 
and  New  York  more  than  fifty  instances  of  it  have  come  to  my 
knowledge  in  the  five  or  hik  years  past,  A  child  of  fifteen  was  able 
to  see  distinctly,  for  the  firet  time,  by  the  ua©  of  his  grandfather's 
spectacles,  A  young  man  of  eighteen  required  convex  g^lasBes  of  ten 
inches  focus*  while  persona  of  seventy  years  use  those  of  fourteen  to 
eighteen  inches  focus.  Children  often  make  little  progress  in  study 
because  they  do  not  see  objects  distinctly,  though  the  defect  is  not 


■ 
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suspected  by  them,  and  is  utterly  unknown  to  parents  and  teachers. 
A  knowledge  of  this  subject  will  make  spectacles  a  still  greater  bene- 
fit to  our  race." 

Professor  Dewey  continued  this  subject  in  1856,'  by  saying 
that  he  has  found  many  other  cases.  He  remarks  that  Dr.  De- 
Foreatj  of  the  Syrian  Mission,  described  to  him  a  marked  in- 
stance of  it  in  a  girl  belonging  to  the  mission  at  Beirut.  He 
says  there  is  a  striking  instance  in  his  city  (Schenectady)  now 
before  him,  a  boy  near  fourteen  years  of  age: 

"  He  never  saw  objects  distinctly  until  he  happened  to  put  on  the 
spectacles  used  by  his  grandfather.  He  now  uses  constantly  the 
convex  glasses  suited  to  ordinary  eyes  of  persons  eighty  years  of 
age.  Indeed  the  focus  is  much  too  short  for  my  old  eyes,  as  his 
glaBses  have  the  ptiuciiml  focus  less  than  six  inches,  while  mine  is 
fourteen  inches.  Without  glasses  be  can  see  very  little,  and  with 
them  at  all  distances  distinctly/* 

While  Professor  Dewey  harl  many  incorrect  ideas  in  regard 
to  this  condition,  he  was  right  in  so  many,  that,  had  he  pub- 
lished his  observations  in  a  medical  journal,  with  his  urgent  ad- 
vice that  convex  glasses  be  given  to  such  children  instead  of 
denying  them  to  them,  as  eminent  authorities  then  advised  we 
should  be  able  to  give  him  the  honor  of  having  discovered  the 
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condition  which  he  called  neo-macropia^  but  which  is  better 
known  as  hypermetrf^ia.  This  discovery  of  hypennetropia 
was  made  possible  only  by  the  ophthalmoscope,  although  its  exist- 
ence could  have  been  inferred,  as  it  was  by  Dewey,  by  the  familiar 
fact  to  which  I  have  alluded,  that  the  ej'es  of  certain  yoiing 
persons  were  benefited,  that  is,  the  vision  was  improved,  by  the 
use  of  convex  glasses,  when  the  lens  was  proven  to  be  present. 
Yet  to  all  essential  purposes,  it  was  Donders  who  first  demon- 
strated the  frequent  existence  of  an  eyeball  too  short  from  be- 
fore backward,  an  eye  of  low  refractive  power,  which  was 
greatly  assisted  in  its  work  b}^  the  use  of  convex  glasses. 

In  hyj)eraQetropia  he  found  the  chief  cause  of  asthenopia.  In- 
deed his  statement  is  so  broad,  that  it  is  evident  that  he  consid- 
ereil  true  asthenopia  as  always  caused  by  hypermetropia-  His 
exact  words  are :'  T  have  already  asserted  that  hypennetropia  is 
usually  at  the  bottom  of  asthenopia.  The  truth  of  this  assertion 
has  been  doubled,  I  now»  however,  go  a  step  further,  and 
venture  lo  maintain,  that  in  the  pure  form  of  asthenopia,  hyper- 
metropia  is  ^n^aa^Jy  ever  wanting. "  The  investigations  of  the 
.last  thirty-five  years  have  not  overthrown  the  fundamental 
truth  of  thiji  staleniont.  But  increasetl  knowledge  has  forced 
08  to  give  h\-pervipic  astigwatisEu,  a  more  prominent  place  in  the 
production  of  asthenopia,  than  was  formerly  assigned  to  it. 

ASTUENOriA. 

It  will  be  mora  miTwi«nt  to  diactsB  the  general  subject  of 
mtlhMMfiak  mAw  the  bending  of  hTpermetroitta  than  at  any 
oUlw  poinw^iacw  we  tuhve  ewh  high  authority  for  consider- 

a  KyfimiM'tropkc  ftwwitnn  of  the  eyebAlI  to  be  at  the  fouu- 
(Utkvi  v4  RK««  v«i»w  of  true  astbenoittm.  As  I  ftilly  adopt  this 
^^liuiott,  ha\ii»g  Muptitied  it  in  the  tsuatmer  indicated  by  inclnd- 
ini;  k^rfwo^  ml^imfctinu.  I  wish  to  set  forth  plainly  what  I 
wnii>l»r  to  V*  tmrwwwM^y  cftIM  astfaeoofw.  m&  well  as  the 

AMfcwMiQ|w>  VM^  W  iftitiM  iMio  Um  or  local*  and  the  false 
«r  igwilHuWMMHu  1  rfgtaN  tn»  asth>ao|n«  as  that  which  de- 
flrtt  «^ott  «  l>»(V«ctav<»  MkiVMalr*  aad  I  coMstder  that  as  symp- 


toraatic  or  false,  which  depeuds  on  some  error  in  the  general 
nutrition,  neurotic  constitution,  nervous  exhaustion,  or  the  like. 
These  have  been  very  much  confoundetl  in  the  disciissit.ms  which 
have  obtained  in  this  country  on  thU  subject,  but  I  hope  to  make 
the  whole  matter  so  clear,  that  the  atudeut  will  have  no  difficulty 
in  recognizing  the  two  forms. 

It  is  my  conviction  tbat  the  time  has  come,  when  the  whole 
subject  of  asthenopia  may  be  rewritten  in  the  light  of  recent  in- 
vestigations. My  readers  need  not  Ije  reminded^  that  the  scien- 
tific consideration  of  this  subject,  in  entirely  a  matter  of  the  last 
thirty  to  thirty-two  years.  It  was  not  until  then,  that  glasses 
were  adjusted  on  scientific  principles.  These  principles  were 
laid  down  by  Ponders,  first  by  communications  in  the  Dutch 
language  in  medical  articles,  which  of  couiise  had  a  very  limited 
circulation,  and  then  in  his  monograph  on  astigmatism  and 
cylindrical  glasses.  Finally  in  1861  or  180::^,  the  whole  English- 
speaking  profession  was  reached  by  his  famous  work,  on  the 
"Anomalies  of  Refraction  and  Accommixlation  of  the  Eye." 

Whatever  follows  in  the  chapters  which  I  now  present,  is 
built  an  the  broad  and  sulid  foundatiira,  which  the  eminent  Dutch 
physiologist  then  laid  down.  But  it  was  only  a  foundation.  No 
complete  suj»?rst.ructure  could  be  erected  until  the  materials  had 
been  gathered  from  far  and  near,  The  time,  however,  for  this, 
it  seems  to  me,  has  come.  This  whttle  subject  has  been  investi- 
gated in  various  directions,  by  many  observers^  some  of  tbem 
of  the  highest  onler,  and  a  vast  quantity  of  material  has  been 
collected*  which  has  not  yet  been  iisetl  in  any  complete  treatise 
of  which  I  have  any  knowlec^ge.  What  is  much  worse,  there 
has  been  a  great  deal  written^  avowedly  not  on  the  basis  of 
Donders'  investigations,  but  claiming  to  involve  new  ideas  on 
thia  subject,  which  seems  to  me,  in  many  instancen,  to  be  but  a 
going  back  to  the  erroneous  doctrines  which  Doneiera  undertook 
to  combat. 

I  shall  attempt  to  define  the  condition  known  as  asthenopia, 
on  a  somewhat  broader  basis  than  that  aiiopted  by  Douders,  but 
yet  essentially  the  same.  Asthenopia  means  an  inability  to  con- 
tinue to  use  the  eyes  on  near  objects,  without  involving  painful 
consequences.  Some  of  these  crinse(|uences  are  at  onre  a|ipreci- 
able,  and  cause  the  patient  to  stop  his  occupation,  indeed  compel 


him  to.  Such  are,  pain  in  the  eyeballs,  watering  of  the  eyes,  fed- 
iug  as  if  sticks  were  in  them,  a  band  running  about  the  eye,  and 
so  forth.  But  there  is  another  set  of  syniptoms,  whirh  do  not 
compel  the  patient  to  stop  work,  and  for  which  he  does  not 
always  seek  relief.  Inflammation  of  the  edges  of  the  eyelid*, 
peruliar  headaches,  and  conditions  resulting  from  asthenopia, 
which  have  not  been  until  lately  generally  recognized  in  the 
profession,  also  depend  upon  it.  This  neglect  to  seek  relief  at 
tlu'  bands  of  surgeons  is  due  to  the  old  tradition,  that  nothing 
vari  Irt?  done  for  such  a  state  of  things.  Of  late  years,  too  much 
stress  lias  been  laid  upon  the  condition  of  the  eyes  in  pr^xiucing 
constitutional  symptoms.  Certain  constitutional  conditions  that 
involve  accommodative  fatigue,  or  fatigue  of  the  ciliary  mus- 
cles, may  produce  symptoms  simulating  true  asthenopia,  but 
these  should  be  carefully  distinguished  from  those  resulting 
from  errors  of  refraction.  Epilepsy,  chorea,  and  shi  forth,  have 
}jeen  thought  to  result  from  these  conditions.  'With  that 
doctrine,  after  patient  and  careful  investigation,  I  have  no  sym- 
pathy. 1  shall  teach  that  there  are  no  reflex  symptoms  from  the 
eyes,  unless  the  eyes  themselves  give  warning  that  they  are  nut 
doing  their  work  properly.  Latent  errors  of  refraction  have 
very  little  to  do  as  a  rule,  in  my  opinion,  even  in  the  causation 
of  asthenopia,  and  nothing  whatever  in  the  production  of  con- 
stitutional disease. 

MUSCULAR  ASTHE>OPL\ 

Although  I  formerly  accepted  the  ordinary  classiGcation  of 
an  astbenojiia  de])endent  ujxin  insufficiency  of  the  external  ocu- 
lar muscles,  1  have  come  finally  to  reject  it  altogether.  Of 
course,  I  do  not  deny  the  existence  of  insufficiencies  of  the 
iutemi,  chiefly  in  myopia,  and  of  the  extemi,  principally  in 
hyi>ermetn>pia*  nor  do  1  deny  that  there  are  many  eyes 
w*ho6*  external  mnst'te  are  not  capable  of  doing  the  aver- 
age degree  t»f  work,  but  I  bold  that  all  theee  conditions  de- 
pend on  static,  fixetl  ronditions  of  the  eyeball;  that  they  are 
direct  I'ont^juences  of  these  conditions  and  should  not  he 
denied  a  special  nomenclature,  but  should  be  classed  ander 
the  heading  of  asthenc^na  occurring  lu  myopia,  hypermetropia, 
h^'periBtftropic  astigiuatism.  and  f^v  forth,  fn^iu  faul^  cocifonii&- 
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tion  of  the  eje,  I  formerly  measured  the  relative  power  of 
muscles,  but,  as  has  been  shown  in  another  part  of  this  book, 
this  relative  jwwer  varies  in  different  individuals^  who  have  no 
trouble  with  their  eyes,  and  I  thei"efore  no  longer  measure  it, 
any  more  than  does  the  surgeon  the  relative  contractile  power 
of  the  fingers,  legs,  or  arms.  Physiologically,  it  may  be  in- 
teresting, but  it  can  do  nothing  toward  a  proper  treatment. 

It  is  well  known  to  the  profession,  that  in  1841-42  Bonnet 
and  Petrequin,  supposed  that  they  had  found  the  primary  cause 
of  asthenopia  in  the  muscles  of  the  eye,  hut  especially  in  the  ex- 
ternal muscles.  Mackenzie  sliared  their  view,  and  endeavored 
to  show  that  asthenopia  was  not  entirely  due  to  a  fault  in  the 
accommodative  muscle.'  While  Bonders  removed  a  very  large 
class  of  cases  from  the  category  of  muscular  asthenopia  by  his 
discovery  of  hyi^ermetropia^  he  still,  owing,  as  I  think,  to  bis 
reverence  for  the  opinions  of  Graefe,  admits  a  separate  discus- 
sion of  asthenopia,  due  to  the  insuflSctency  of  the  internal  recti. 
It  was  from  Graefe's  work  that  muscular  asthenopia  held  its 
position  for  a  long  time,  and  does  still  in  very  large  circles,  and 
was  and  is  treated  by  pHsms  and  tenotomies.  In  America,  esite- 
cially,  many  of  the  profession,  ascrilie  not  only  asthenopia,  but 
also  grave  constitutional  affections,  to  weakness  of  the  muscles 
of  the  eyeball. 

It  was  chiefly  in  Paris  by  Javal,  and  his  limited  following^ 
prominent  among  whom  was  Dr.  G.  J.  Bull,  that  astigmatism 
was  brought  forward  as  making,  with  hypermetropia,  the  prin- 
<'ipal  fact*>r  in  the  cau?5ation  of  asthenopia.  My  chief  reason  for 
the  giving  up  of  the  treatment  of  muscular  asthenopia,  as  such, 
was  first  suggested  to  me  by  the  fact,  that  in  a  large  number  of 
cases  correction  of  astigmatism  entirely  removed  the  necessity  for 
prisms^  and  the  troublesome  symptoms  that  were  ascribed  to  Ite 
depvendent  upon  muscular  insufficiencies,  and  with  more  thorough 
examination  for  astigmatism,  the  number  of  these  cases  increased. 
The  perfection  of  the  ophthalmometer  in  ISSS  soon  made  me 
abandon  all  other  means  of  determining  the  existence  of  astig- 
matism, and,  as  indicated,  for  this  I  undertook  a  series  of  ex- 
aminations of  the  ocular  muscles  in  persona  clearly  not  astheno- 
pic,  nor  suffering  from  nervous  disease,  with  the  results  above 
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stated.  I  believe  that  if  we  set  aside  sentiment  as  to  G 
discoveries  and  preeonceptiuns,  and  exaiuiue  astheuoyiia  in 
light  of  Donders'  work  upon  liypermttropia,  and  that  ni  J 
upon  astigmatism,  we  shall  have  no  occasion  to  look  to  ia 
cienciea  as  faults  needing  correction,  exceiit  when  they 
deformity  or  destroy  binocular  vision,  when,  if  ix>tisibie,  the 
to  be  removed  by  oi>erations.  The  sources  of  true  astb 
and  its  results  are,  in  my  judgment,  to  be  found  in  ametn> 

The  fallowing  case  illustrates  very  well  the  class  of  V9S 
which  divisions  of  the  muscles  are  performed,  and  which 
formerly  classified  under  the  head  of  "muscular  asthenon' 

I  saw  the  case  first  in  16>^0,  some  seven  years  before  my 
ough  knowledge  of  the  importance  of  correcting  asti 
before  taking  any  account  of  muscular  defects. 


The  subject,  Mr.  H.  A,  X.,  is  a  clergyman^  30  years  of  age 
I  first  saw  him,  now  4^^,  who  is  of  a  neurotic  dispt^aitimi  and 
perament,  and  of  neurotic  ancestry.    I  knew  his  faiher  and 
members  of  the  family,  aiul  will  descri  lit?  him  as  a  gontleman  w* 
great  stress  on  very  small  matters, — was  painfully  exact,  pa' 
sensitive.    This  is  a  tyj»  of  case  that  one  often  sees,  and 
come  ready  vit-tims  to  any  prolonged  system  of  medication,  by 
great  hopes  of  oure^  of  what  is  incurable,  are  held  out.  His 
was,  when  he  first  consultetl  me^  that  he  had  observed  double 
when  looking  through  an  opera -glass,  and  at  other  times,  some 
in  reading;  objects  ran  together.    He  was  in  good  health, 
objects  were  sometimes  blurred.    His  vision  was  fg  on  each 
He  would  accept  no  glasses.    His  near  [Mnnt  waa  six  incbea. 
intemi  overcame  prisms  of  10",  the  extenii  The  refnic 

bis  eyeliall  was  hyjieropic.  No  astigmatism  was  discnve 
he  was  given  a  weak  cimvex  glass.  He  had  had  dtmble  vis' 
times  from  his  youth,  suffered  from  headaches,  dysjx^psia, 
the  Itack,  He  bad  migraioe.  I  saw  him  again  one  year  af 
when  he  had  more  symptoms,  tired  feelings  in  his  eyes,  e%*en 
not  ATorking.  In  looking  to  the  right  objects  were  spread  and  blurnJ 
either  with  or  without  gliis.-*es.  No  distinct  double  visitm  no* 
Finds  conjfort  in  fais  weak,  convex  gla^.  He  had  n  painful  uppi 
miliar  tooth,  the  ertm-tion  of  which  was  advised.  His  intemi  lb* 
could  overcome  a  prism  of  l8^  estemi  one  of  1-^^,  ^fovementa 
nonual.  H«  was  not  men  again  for  three  years,  when  he  bai 
in  his  eye.  souw  |khotoplH»bia,  consideFable  headache,  whicii 
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and  goes.  Thinks  the  glasses  mak©  his  eyes  itch.  Vision  as  before. 
Conjunctiva  injected.  He  then  left  me,  and  did  not  appear  again  for 
six  years,  when  he  had  had  hia  muscles  operated  upon, — hie  externi 
divided,  I  think.  He  was  still  not  comfortahle,  although  he  man- 
aged to  keep  on  in  hia  profession,  and  do  hin  work  with  more  or  less 
thoroughness.  In  1891  I  examined  him  with  the  ophthalmometer, 
and  foimd  he  had  a  diopter  of  corneal  asthenopia  and  prescribed  a 
glass  of  one-half  a  diopter  to  each  eye.  He  tincl8  hia  glasses  pretty 
comfortable— thinks  he  is  better  than  he  ever  has  been.  In  he 
i«  using  his  eyes  more  and  more.  Without  his  glajides  would  see 
double.  His  near  ptnnt  ifi  still  at  seven  inchet$,  with  or  without  his 
cylinders.    He  was  advised  to  use  them  fur  reading. 

A  man  havinjj  this  condition  of  refraction,  of  vigorous 
physique,  nofc  accustomed  to  worry  about  tritles^  would  never  have 
had  any  trouble  until  he  became  presbyopic,  I  only  quote  his 
case  to  give  an  idea  of  that  large  number  of  American  asthe- 
Dopes  who  suffer  in  this  way,  who  usually  have  from  one  to  one 
and  one-half  di^optei-s  of  corneal  astiginatisin,  with  from  one  to 
three  or  four  diopters  of  hy]>ermetropia.  In  my  opinion,  the 
very  beat  that  can  be  done  for  them  ia  to  miake  rather  light  of 
their  troubles,  and  correct  the  astigmatism.  This  accomplishes 
more  than  any  other  system  of  treatment,  and  if  the  practitioner 
ia  firm  with  them,  and  informs  the  patient  that  this  is  the  best 
that  can  be  done,  they  go  on  with  their  work,  and  do  it  with 
very  little  inconvenience.  At  any  rate,  the  double  vision  will 
be  broken  up.  The  convex  glaBseB  will  very  often  accomplish 
the  same,  but  since  I  have  correctetl  the  corneal  astigmatism  of 
one  diopter,  in  thi.s  way,  I  have  had  even  more  satisfaction  than 
by  the  older  methoilw,  although,  so  long  as  one  does  not  advise 
prisms  or  oi)erationB  on  the  muscles,  the  patient  will  do  fairly 
well  by  using  convex  gla^^es. 

It  remains  a  fact,  however,  that  true  asthenopia,  that  is, 
asthenopia  disconnected  with  seiious  organic  changes  in  the  eye- 
ball, or  with  constitutional  disorders,  which  are  generally  of  a 
neurotic  character,  is  chiefly  caused  by  an  error  of  refraction, 
and  that  error  is  an  hypermetropic  confonnation  of  the  eyeball, 
either  of  the  cornea  or  of  the  eyeball,  or  both. 

Certain  neurologists  assume  that  they  can  diagnosticate  the 
origin  of  the  headache  from  its  situation.    I  present  herewith 
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an  interesting  diagram  from  the  test-book  of  Dr 
have  not  been  able  to  subRtantiate  or  disprove  the  corivi;lTW:sft 
Dr.  Dana's  view  as  to  the  situation  of  headaches,  depe" 


OoDatlpaLlofi. 
Cmrita  at  tnclKiF 


Knar  of  cy^Tefnctioo. 
cored  b  J  Bail* 


FiQ.  tM.—lKiuoAXBa  THS  Sitvatiqh  to  which  Paih  is  RxpsfiUD  Jh  UMiDAcm  mom  nt 

upon  uncorrected  errors  of  refraction,  but  I  think  the  dift 
is  an  imi)ortant  one,  and  ought  to  be  studied  by  those  who 
diseases  of  the  eye. 


ABSENCE  OF  ASTHENOPIA  IN  MYOPES. 

Myopes  are  rarely  iistlienopic.  When  their  eyes  suffer  ia 
use  of  them  for  near  objects,  it  is  usually  because  the  myo^tia 
progressive,  and  attended  by  considerable  congestive  or  infi 
matory  changes.  This  is  not  true  asthenopia,  although  o 
t'onfouuded  with  it.  Then  again,  certain  invalids^  nenf 
vaiids,  suffering  from  neurasthenia  often  have  great  •] 
in  using  their  eyes,  but  they  also  have  difficulty  in  perfonnin 
many  functions  of  the  bfidy.  No  adaptation  of  gla- 
terially  assist  such  ijersons,  except  by  what  may  be  j  m 
gestion.  Their  cases  should  be  rigorously  excluded  from  ihA 
classification  of  true  asthenopia.  Again,  women  suffering  froa 
real  or  imaginary  uterine  diseases,  are  often  unable  to  use  tbrij 
eyes  at  all  continuously,  or  without  inconvenience,  wliirh  in 
many  cases  is  greatly  magnified  by  their  own  morbid  sensitiv* 
ness.  These  persons  very  often  show  no  error  of  refradioa 
worthy  of  the  name,  and  even  if  they  do,  the  prfj|jor  correctirti 
will  not  always  give  them  perfect  relief.  Their  cfises  als<i  shottU 
not  be  classed  under  those  of  true  asthenopia.    Then  again,  aft* 
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aerioua  diseases,  such  as  typhoid  fever, /erre  jierveuse^  or  nervous 
fever  of  the  French,  there  is  generally  considerable  inability  to 
use  the  eyes.  Thifrs  may  last  for  months,  but  it  is  usually,  if  not 
always,  entirely  recovered  from  and  without  local  treatment. 

The  form  of  asthenopia  which  Bonders  believed  to  be  caused 
exclusively  by  hy]iermetropia,  may  l>e  best  described  in  his  own 
words : 

"The  eye  has  a  perfectly  normal  appearance,  its  movements 
are  undisturbed,  the  convergence  of  the  visual  linea  presents  no 
difficulties,  the  power  of  vision  is  usually  at^ute,  and  nevertheless 
in  reading,  writing,  and  other  close  work,  es|)ec*iany  by  artificial 
light,  or  in  a  ^j:loomy  place,  the  olijects  after  a  short  time  be- 
come indistinct  and  confused,  and  a  feeling  of  fatigue  and  ten- 
sion comes  on,  in  and  especially  abuvt?  the  e3*e8,  necessitating  a 
suspension  of  work.  The  person  so  ajTected  now  often  involun- 
tarily closes  his  eyes  and  mlns  his  hand  over  his  forehead  and 
eyelids.  After  some  raon^ents-  i-est,  he  once  more  sees  flistincth% 
but  the  same  phenomena  are  again  developed  more  rapidly  than 
before.  The  longer  the  rest  has  lasted,  the  longer  can  he  now 
continue  his  work.  Thns^  after  the  rest  of  Sunday,  he  l>egin8 
the  new  week  with  fresh  ardor  and  fresh  power,  foUo\ve<l,  how- 
ever, by  new  disappointment.  If  he  is  not  occupied  with  look- 
ing at  near  objects,  the  [wwer  of  vision  appears  to  be  normal, 
and  every  impleasant  feeling  is  entirely  absent.  If,  on  the  con- 
trary^  he  endeavors,  notwithstanding  the  inconvenience  which 
arises,  by  powerful  exertion  to  continue  close  work,  the  symp- 
toms progressively  increase,  the  tension  above  the  eyes  gives 
place  to  actual  pain,  sometimes  even  slight  redness,  and  a  flow 
of  tears  ensues.  Everything  is  diffused  before  the  eye,  and  the 
patient  now  no  longer  sees  at  first  well.  Even  at  a  distance, 
after  too  long-continueil  tension,  he  is  obliged  to  refrain  for  a 
long  time  from  any  close  Wfirk.  It  is  remarkaVjle  that  pain  in 
the  eyes  themselves,  even  after  continued  exertion,  ia  a  rare  oc- 
currence.'* 

I  have  quoted  this  admirable  description,  which  has  now  be- 
come classical,  in  full,  lest  the  student  or  practitioner  beginning 
*he  stndy  of  asthenopia,  may  confourtd  the  pure  form  with  that 
h  is  but  a  symptom  of  general  inaltility  to  properly  perform 
ictiun  requiring  muscular  exertion.    Keeping  thisdefini- 


ticm  wt'H  iu  tnind,  it  will  s^ooa  be  easy  to  find  those  cas^  uf 
ervorn  of  refraction  tliat  actually  caube  asthenopia. 

To  Dondeis'  detiiutiori  we  may  perhaps  add*  for  the  sake  of 
clearness,  that  these  symptoms^  sometimes  cause  headaches,  that 
may  ho  directly  tracetl  tu  the  use  of  the  eyes.  W"e  jnay  also 
way  that  lociU  congestions,  tinaUy  becoming  active  inttamtna 
tory  prtHVsses,  bh'pfturitis  cv7/r<rM.  hordeohi  (styes)  sometime 
result  from  the  |iersistent  use  of  the  eyes  under  improper  COtidi- 
tituis.  We  may  also  admit  that  those  thus  afflicted  may  beeoine 
lueUuicholic,  and  take  morbid  views  of  life,  that  their  digestion 
iiii^ht  l»ecome  impaired,  but  these  thin^  that  only  exceptionally 
n^tiult  frt>m  uncoiTected  errors  of  refraction,  form  no  warrant  for 
the  t>xti*ava^ut  claims  that  have  been  made,  that  epilepsy, 
ehorea.  itliivy,  or  even  migraine,  are  caused  by  want  of  adjust- 
ment of  the  muscles  of  the  eyes. 

It  is  chieHy  in  the  United  States,  that  this  extended  detlnition 
of  asthenopia  has  Iteeome  current.    Abntad  a  certain  inability 
to  use  the  eyes  without  marked  symptoms,  is  sometimee  known 
as  American  :tsthenopia.    My  own  ejcperience  ehows  that  ibe 
Tust  majority  of  (xitieuts  who  have  consulted  me  have  come  on 
account  of  symptoms  referable  to  their  eyes  only.    In  accord- 
ance with  ibe  theon'  that  the  causes  of  chorea,  epilepsy.  amJ 
so  forth,  are  to  lie  found  in  an  error  of  refraction,  or  m  the 
want  of  pn:^r  acrivio  of  the  external  mascles^  it  is  not  nec- 
^BSKTx  that  the  eye  or  its  appendages  should  manifest  any 
lOmpiltiaas  at  all.    They  mar  be,  it  is  claimed,  completely  ooa- 
CMiM.    Paitent^  who  never  had  an  ocular  symptom  are  toU 
ibat  ail  their  tirwble^  proceed  from  their  eyes.    This  I  do  not 
W^ve  is  i^^cukd  doctrtDe,    A  Corngn  Vidy  of  a&T  kiad  in  any 
part      the  hc«dy.  if  it  mm^  reflex  symptoms,  win  ako  c»tiw 
symptvctts  at  its  situation.    If  we  artoallr  ba^  reflex  disturb' 
anc««  «^  the  nerrints  ^stam  from  the  eye,  tb«  ey^  itself  will 
mamf«st  ^rmpiana. 

Mr  rMder  viH  m  tnm  all  this,  tbat  h  is  my  belief  tUt 
thm  wiU  be  no  diflfetihr  m  txmdag  to  ^  ere.  m  subjectitr 
sjrmytowi'u  any  cv«hditk«ks  that  may  ivqaa  aa^gical  upecaliaBS 
or  t^      f4  f^ass«i^ 

I  tte^mm^  ^  yonf:  womm  or  jmmg  mem,  ot  ddkito 

anoeEtrr,  wW  aaMMasker  sris^ 
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toms,  finally  show  some  ocular  ones,  who  have  been  operated 
upon  by  tenotomies  of  their  external  muscles  until,  as  their 
relatives  and  friends  voluntarily  statcj  they  are  completely  de- 
moralized. 

Such  a  patient  has  just  apjieared  before  me:  A  young;  woman* 
of  23  years  of  age,  wearing  shade,  glasses  aud  prisms,  having  a  visinn 
of  fl  in  the  right  eye,  yet  complaining  that  she  could  not  bear  the 
light,  that  she  could  do  nothing  at  all  tit  a  near  point  with  her  eyes, 
although  a  frank  letter  from  her  physician  sfcites  that  he  has  operated 
upon  her  until  he  despairs  of  making  her  any  bett-er,  though  he  has 
produced  what  he  calls  "  paralleliam  of  the  muscles."  This  young 
•womau  had  an  astigmatism  of  1^  D.  in  each  eye,  which  had  been 
wholly  overlouked,  so  bent  were  her  advisers  on  securing  the  muscu- 
lar balance. 

With  my  views,  such  a  patient  should  devote  great  care  to  her 
general  health,  not  wear  glas&es,,  except  for  reading  imd  writing,  and 
Hken  wear  those  that  would  correct  her  aMtigmatism.  Under  no  cir- 
cumstances should  any  operatiuna  have  been  performed.  Operations 
here,  as  in  hundretls  of  other  caRes,  have  done  harm,  which  is  possi- 

irreparable. 

NEUROTIC  ASTHENOPIA. 

It  will  be  seen  that  my  definition  of  asthenopia  is  a  very 
limited  one,  but  there  is  an  inability  to  use  the  eyes,  connected 
with  nervous  disease,  which  I  liave  long  since  called  neurotic 
asihenopki.  It  depends  on  the  constitutional  conditions  of  the 
body,  and  not  on  the  eye,  although  the  eye  suffers  from  the 
nervous  deterioration.  Perhaps  what  I  mean  by  "neurotic  as- 
thenopia" can  be  better  expressed  by  a  case  than  any  further 
discujwion.  Such  patients  become  a  prey  to  credulous  physi- 
cians, who  forget  that  neurotic  patients  give  full  rein  to  their 
imagination  and  emotions,  and.  like  old*fashionod  dyspeptics, 
who  weigh  their  food,  and  devote  their  whole  time  to  their 
symptoms,  so  the  neurotic  of  the  present  day,  if  he  receives  the 
encouragement  that  he  often,  unfortunately,  does^  will,  moment 
hy  moment,  watch  each  feeling  he  may  have  in  his  eyes,  nnd 
demand  a  change  of  glaaaes  for  every  change  of  senBation. 

Willie  writing  th*?se  words  I  was  conHultetl  by  a  merchant  of 
33  years  of  age,  of  Now  England  extraction,  which,  by  the  way, 
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furniahea  a  larger  contingent  of  neurQti<^  than  do  the  MuMTie 
Southern  States.  Alu^ut  the  West,  I  am  iiot  s.o  well  infuruii(.il, 
I  think  they  shaitj  som^iwhat  in  the  disposition  of  their  Kfw  Ki 
land  aiic^Htors  to  ausioun  self-introsi)ectiou.  This  gentlenmn  i;' 
ami  T-vell  developed.  He  admit>(i  that  ho  jg  very  nervous,  tbat 
tUinlvS  much  of  himself.  He  was  fitted  "with  glasses  fur  his 
symptoms  by  a  competent  oculist  some  jears  ago,  but  from  tiitil 
to  this  lie  has  been  consulting  various  autbori(ie&^  aud  cbangiug 
glasses  according  to  the  different  advice  that  he  may  receivi'  at  di: 
ent  timeH.  Actually^  his  condition  is  one  which  ui^ually  requiftti 
glasses  at  all.  His  \ision  ia  5^  in  each  eye.  Me  can,  howeret, 
some  days  wear  a  -|-  1.50  D.  without  any  blurring  of  the  Snell 
type.  Ho  has  no  corneal  astigmatism.  His  occupation  <x»nfeiRt8 
selling  goixls  by  wholesale,  and  he  occasionally  travels  about  for 
purpose,  but  be  is  obliged  sometimes  to  look  at  samples  dunng 
day.  He  dues  no  \\Titing.  On  his  first  visit,  he  sjtid  that  In*  ilid 
think  the  glaswes  he  was  wearing  were  eXiictly  right.  He  whs 
ing  +  1  D.  fur  all  things,  and  all  the  time.  Although  bis  vision 
perfect  without  glasses,  Ije  could  not  gnaltout  without  their  aid 
account  of  nervous  symptoms  that  apix-ann],  did  he  not  wear 
Then  he  could  not  look  at  objects  a  few  feet  from  hira,  or  farther 
him  than  a  book,  witbout  gl^isses.  Those,  he  thought,  ought  to 
of  a  different  number.  Tlien  he  thought  he  ought  to  have  st 
glasses  for  reading.  Of  course,  this  case  was  considered  hi 
from  the  start.  He  C(>mes  under  the  head  of  a  neurasthi-nic  or  a 
rotie  tyiMJ,  such  as  has  iKjen  desciibed  in  the  preciHlitig  [>agefit'l 
who,  if  he  does  not  have  a  disease  in  bis  e3'es,  wil)  have  it  in 
stomach,  or  some  other  [KU't  of  his  Ixwly.  But,  as  he  had  8<vn  nui 
of  my  brethren  iu  the  pi-ofeswiou,  I  alloweil  bim  to  consult  me. 
could  make  no  new  suggestions,  except  that  he  should  attempt  tom 
■without  glaiN-^es*  In  a  few  days  he  returned,  and  said  that  tliif 
imptJSsible,  hiit  instead  of  weftring  +  1  D.,  that  he  could  wesir  +  { 
A  diopter,  and  that  be  found  this  more  comfortable  than  the  1  D.  In*- 
agine  a  human  being,  with  good  sight,  who  can  tell  the  differcnct^b* 
tween  aghissone-half  a  ilioiiter  and  one  three-quartery. a  diopter!  T*t 
weeki*  later  lie  again  returned  and  said  he  was  now  very  comfortaii* 
for  everj'thing  except  for  reading — -that  he  did  not  find  his  tvaiiing 
glasses  oomfortabh\  and  be,  therefore,  desired  them  a  little  wt*tft 

This  man  will  go  on.  rin^ng  the  changes  upon  his  glas«*» 
until  some  serious  trouble  in  some  other  part  of  his  body  naity 
attacks  him ;  then  he  will  forget  hia  eyes,  because  he  has  notb- 
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ing  in  them  that  would  give  him  any  trouble,  were  it  not  that 
he  devotes  much  of  his  time  to  a  consideration  of  his  ocular 
symptoms.  In  this  unprofitable  use  of  it,  he  has  been  encouro 
aged  by  a  narrow  specialism. 

NASAL  ASTHENOPIA. 

Dr.  Gruening '  some  years  since  wrote  a  paper  upon  the 
relief  of  asthenopia  symptoms  by  treatment  of  the  nose,  and 
presented  a  large  series  of  cases  with  the  following  features: 

"  1 .  Burning  and  smarting  sensation  of  the  lids  of  the  eyes,, 
more  pronounced  in  the  morning  than  in  daytime. 

"2.  Inability  to  fix  an  object  in  ordinary  daylight. 

"3.  Increased  vascularity  of  the  conjunctiva,  and  lachry-^ 
mation  upon  slight  provocation,  such  as  a  mild  current  of  air. 

"  4.  Sound  condition  of  the  eyes  and  their  appendages. 

"  5.  Inefficiency  of  the  ocular  and  the  general  treatment. 

"  t>.  EfiSciency  of  the  nasal  treatment  in  spite  of  the  absence 
of  nasal  symptoms." 

These  he  found  were  only  to  be  cured  by  treatment  of  the 
nose.  I  have  not  seen  any  such  proportion  of  cases  as  has  Dr. 
Gruening.  Convinced  as  I  am  of  the  great  importance  of  treat- 
ing the  nose  in  certain  affections  of  the  conjunctiva  and  cornea, 
as  I  have  plainly  set  forth  in  this  volume,  I  have  foimd  but  very 
few  that  answer  to  Dr.  Gruening's  account,  and  inasmuch  as 
he  admits  that  it  is  not  possible  always  to  tell  by  an  examina- 
tion of  the  nose  which  are  the  cases  due  to  nasal  troubles,  I  may 
venture  to  suggest  that  the  use  of  the  ophthalmometer  would 
find  a  larger  proportion  of  them  ametropic  than  Dr.  Gruening 
has,  in  his  series  of  one  hundred  and  fifty  patients,  and  ■  that 
some  of  them  might  be  relieved  by  correction  of  the  astigma- 
tism. Still,  it  is  a  very  important  subject,  and  Dr.  Gruening's 
observations  are  entitled  to  the  highest  consideration.  The 
argument  that  he  uses  is,  that  if  irritations  of  the  Schneiderian 
m^brane  will  produce  grave  symptoms  in  different  parts,  why 
should  the  neighboring  eyes  be  spared? 

Dr.  Pooley '  also  entered  upon  this  subject  of  asthenopia  not 
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dependent  upon  errors  of  refraction  or  ineuflficiencies  of  tht* 
ot^iilar  muscles,  ami  recognizes  with  myself,  that  it  may  exist 
quite  independently  of  errors  of  refraction^  but  he  does  not  iay 
sti-ess  upon  the  point  which  I  make, — namely,  that  this  is  not 
true  astheuopia,  and  may  always  be  recognized  by  a  careful 
investigation,  when  it  will  be  found  to  be  either  neurotic,  toxic* 
the  fatigue  of  accommodation,  or  other  conditions  which  may 
affect  the  muscles  of  the  eye,  in  common  with  those  of  other 
parts  of  the  system. 

In  this  chapter,  I  discuss  astheuopia  from  the  standpoint  of 
Donders'  definition — true  asthenopiaj  dependent  on  a  decided 
error  of  refraction.  Nowhere  in  medicine  can  more  exact  re- 
sults ]ye  obtained,  or  greater  benefit  secured  to  the  jDatient,  than 
in  this  important  class  of  cases,  which  Bonders  first  elucidated. 
I  have  attempted  in  this  rather  prolix  arguments  to  separate 
those  worthy  of  the  continued  attention  of  the  oculist,  froni 
those  that  belong  to  the  physician  or  the  neurologist. 

ASTHENOPIA  IN  DISEASED  EYES. 

It  is  often  forgotten  that  asthenopia  is  not  only  a  symptom 
of  an  uncorrected  error  of  refraction,  but  also,  at  times,  of  a 
diseased  condition  of  the  eyeball, — that  is  to  say,  asthenopia,  in 
its  broad  sense,  for  1  hold  that  it  is  usually  possible,  and  not 
difficult  even,  to  separate  the  asthenopia,  the  result  of  hyperopia 
and  hyperopic  astigmatism,  from  the  pain  of  choroidal  intJara- 
mation  or  irritation,  or  the  fatigue  of  worn-out  accommodative 
power,  or  from  the  difficulty  in  keeping  the  muscular  balance 
in  such  a  disease  as  locomotor  ataxy.  In  diabetes  also,  one  of 
the  early  symptoms  (as  might  naturally  be  supposed,  for  this 
disease  is  apt  to  manifest  itself  in  the  eye),  we  may  have  in- 
ability to  use  the  eyes  in  the  early  stages— ]>erhai)s  to  be  con- 
tinued through  all  the  stages.  In  eyes  predisposed  to  glaucoma 
also,  and  beginning  to  have  glaucomatous  symptoms,  we  have 
inability  to  use  the  eyes.  Some  opacities  of  the  lens  or  of  the 
cajisule.  are  a  prolific  source  of  asthenopia.  It  is  impossilde  fur 
sucli  patients  to  get  very  clear  images  on  the  retina*  and  the 
strain  to  do  so  produces  ocular  fatigue.  These  things  have 
been  very  much  overlooked  in  the  later  days,  and  efforts  have 
been  made  to  tind  a  relief  for  all  kinds  of  asthenopia  by  glasses. 


when,  as  a  matter  of  fact,  relief  can  only  be  obtained,  or,  at 
least,  anything  like  perfect  relief,  in  those  cases  where  asthe^ 
nopia  in  dei>endent  on  an  uncorrected  error  of  refraction.  Some' 
times  there  in  a  combination  of  cantjes,  for  example,  a  yonng 
person  with  considerable  astigraatiym  may  tiret  find  it  produc- 
ing asthenopia  on  becf.traing  an  earnest  student  in  school,  which 
is  not  generally  before  the  age  of  twelve  to  fifteen,  or  in  the 
familiar  example  of  the  presbyope,  who  is  not  aware  of  his 
astigmatism,  until  the  failure  of  the  ciliary  muscle  compels  him 
to  seek  relief  for  his  accommodation.  There  is  a  great  dciil  of 
accommodative  fatigue  among  all  classes  of  pei'sous.  Children 
;_6C0vering  from  the  measles  or  other  infantile  diseaye^*  in  their 
convalescence,  are  very  apt  to  amuse  themselves  by  reading  or 
employing  their  accommo<lation  in  game;^  that  require  close  use 
of  their  eyes,  and  just  so,  adults  daring  convalescence,  and  as 
was  ol>served  by  Dr.  Griiening  in  a  discussion  before  the  Acad- 
emy of  Meilicine  on  Dr.  Pooley's  pai3er,'  young  women  contine<i 
to  their  rooms  during  the  menstrual  period,  very  often  read  ^ 
great  deaU  and  fatigue  their  accommodation  inordinately,  at  a 
time  when  their  strength  is  below  the  average.  This  whole 
subject  of  accummodative  fatigue  iti  all  classes  of  persons,  haa 
been  very  much  overlooked,  as  I  repeatedly  intimate.  The 
observer  should  carefully  discriminate  between  a  i>ersi>n  not  able 
to  do  what  may  be  justly  required  of  eyes,  antl  those  who  over- 
task their  eyes,  especially,  when  their  general  condition  doea 
not  warrant  very  much  muscular  exercise  at  any  kind,  for  it  is 
never  to  be  forgotten  that  the  ciliary  muscle,  like  the  muscles 
of  the  heartj  is  always  unconsciously  at  work,  and  yriH  wear 
out  sooner  if  tivert(iske<L 

My  attention  was  lately  called  at  my  clinic,  at  the  Man* 
hattan  Eye  and  Ear  Hospital,  to  three  very  striking  citses,  oc- 
curring in  one  afternoon,  of  yomig  i>eople  who  came  for  glasses, 
Wiien  they  simply  needed  rest  for  their  eyes  from  an  undue 
Be  of  the  ciliary  muscle.  One  of  them  was  a  young  girl  of 
twenty,  who  was  teaching  all  day,  five  days  in  the  week,  in  a, 
public  school,  who  stated  that  she  read  a  great  deal  on  Satur- 
days and  Sundays,  and  that  in  the  evening  and  every  evening 
she  took  drawing  lessons  to  fit  hereelf  to  become  a  teacher  in 
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this  department.  She  had  no  refractive  error,  calling  for  any 
correction,  hut  she  was  simply  overusing  her  eyes.  She  stat^ 
Very  clearly  that  her  work  during  the  day  did  not  fatigue  her 
much,  but  the  work  of  the  evening  Khe  found  produced  itching 
■of  the  lids,  redness  of  tlie  globe,  and  forth,  in  the  morning. 
The  two  other  cates  were  young  musical  i^tudents*  who  admitted 
that  they  tcx>k  no  exercise.  They  had  hegiin  very  earnestly 
this  autumn  in  their  studies,  which  interested  them  veri^  mucli. 
They  worked  day  and  night,  until  finally  they  complained  that 
their  eyes  were  hlurriug, — they  could  not  see  distinctly. 
These  patients  all  might  have  had  an  error  of  refraction  which 
would,  of  course,  have  aggravated  their  conditions.  Usually 
a  marked  error  of  refraction  is  known  at  an  early  period,  calls 
a  halt  in  the  case  of  those  affected  by  it,  and  pi-events?  them 
from  using  their  eyes;  whereas  those  who  have  no  considerable 
error,  and  who  have  gone  through  all  their  ordinary  occupations 
luitil  reaching  early  womanhood  or  manhood,  without  over-using 
their  eyes,  are  apt,  if  engrossing  studies  engage  them*  to  over- 
strain their  accommodation.  Sometimes  such  straining  occurs 
nlso  in  older  pereons,  and  if  attended  by  weeping,  and  irritation 
of  the  eyes  from  this  cause,  I  regard  it  as  a  serious  symptom, 
leading  us  to  look  out  for  glaucoma. 

Ill  the  early  discussion  of  asthenopia."  the  fact  was  recog- 
nized by  Dr,  Derby  and  by  Dr.  Dyer,  that  there  were  two  kinds 
of  asthenopin, — one  which  does  not  seem  to  depend  on  the  re 
fraction  of  the  eye,  and  to  explain  which  Donders  gives  only 
unsatisfactory  hypotheses;  the  second,  that  which  ie  clearly 
from  an  accommodative  fatigiie,  induced  by  a  marked  error  of 
refraction— by permetropia  or  hypermetrojjic  astigmatism.  To 
this,  at  that  time^  insufficiency  of  the  internal  recti  was  added 
as  a  cause.  Now,  this  form  of  asthenopia,  in  which  Dr.  Derby 
and  Dr.  Dyer  found  no  refractive  error,  and  in  which  there  is 
not  usually  any  refractive  error  worthy  of  the  name,  is  the 
American  asthenopia,  if  1  ma}'  so  speak,  for  which  so  much  has 
been  attempted  by  the  correction  of  latent  inautficiencies  of  the 
muscles,  or  by  the  use  of  glasses  for  errors  of  refraction,  so 
slight  that  they  do  not  detach  the  eyes  from  the  category  of 
nurnial  ones.  It  is  around  this  class  of  cases  that  bo  much  ob- 
'  I'rHuisaL't  iona  of  the  Americ-au  (JpUtimiim>lvgical  Society,  voU  l, 
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scurity  has  come,  in  consequence  of  the  assumption  that  if  the 
proper  glass  were  chosen,  or  the  proper  muscle  divided  a  suflfi- 
cient  number  of  times,  finally  the  asthenopia  would  be  cured. 
It  is  what  I  have  denominated  as  neurotic  asthenopia— seldom 
cured,  although  it  may  exist  temporarily  in  certain  cases  of  con- 
stitutional disease  and  then  be  recovered  from.  It  really  is  not 
entitled  to  a  place  in  the  category  of  ophthalmic  affections. 

When  the  general  existence  of  hypermetropia  was  demon- 
strated, it  seems  to  have  been  supposed  that  there  was  a  large 
proportion  of  the  human  race,  who  not  being  myopic,  or  hyper- 
metropic, were  whafc  Bonders  defines  to  be  as  emmetropic. 

EMMETROPIA. 

An  emmetropic  eye  is  that  in  which  when  the  eyes  are  in  a 
state  of  perfect,  rest,  parallel  rays  are  exactly  focused  upon  the 
retina,  from  ^/xA£r/>«?j  modum  tenens,  and  ocuhis.  It  is  "the 
standard  by  which  the  anomalies  of  refraction  must  be  esti- 
mated." In  the  famous  diagrams  of  the  three  kinds  of  eyes 
there  is  a  slight  exaggeration  in  the  forms,  that  is,  in  the  rela- 
tive lengths  of  the  three  varieties  in  the  refraction  of  the  human 
«ye,  entirely  justified  for  the  purposes  of  teaching  these  funda- 
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mental  conditions,  but  which  must  be  mentally  modified  by  the 
practitioner  in  adjusting  glasses.  The  line  between  emmetropia 
and  hypermetropia,  is  not  so  well  defined  as  it  seems  on  looking 
at  these  figures.  The  investigations  of  the  last  twenty  years 
have  shown  that,  excluding  the  myopes,  the  vast  majority, 
perhaps  96  per  cent,  of  the  human  race  is  hyperopic.  One 
writer,  Van  Fleet,'  goes  so  far  as  to  describe  the  liyperopic  eye 
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as  the  normal  one.  He  points  out  that  a  sHght  variation  in 
length  of  the  ej'eball  itself,  cannot  be  considered  an  error  of  re- 
fraction, hut  that  this  is  to  he  found  in  variations  in  the  parts 
of  the  eye,  that  are  really  refractive  media,  as  the  cornea,  the 
lens,  and  the  vitreous  humor.  This  is  technically  true,  I  think, 
but  we  should,  after  all,  have  a  standard  eye,  a  diagrammatic 
eye.  while  we  keep  well  in  mind,  in  practical  deductions,  that 
this  is  an  ideal  eye,  as  easily  seen  as  is  an  ideal  or  standard 
human  form,  such  as  is  chiselled  by  sculptors. 

The  average  human  eye,  although  hypermetropic,  and  hav- 
ing a  low  degree  of  corneal  astigmatism,  as  we  shall  see,  will  do 
good  work,  without  convex  or  cylindrical  glasses,  until  presby- 
opia is  preached.  To  attempt,  as  some  authorities  advise,  to  re- 
duce every  eye  to  the  emmetropic  standard^  by  placing  glasses 
before  it,  ia  not  a  reasonable,  nor  will  it  be  a  successful,  practice. 
It  has  led  and  will  continue  to  lead  to  erroneous  ideas  of  what 
maybe  expected  from  the  use  of  glasses.  The  use  of  spectacles  is 
a  great  boon  to  tlioae  who  are  myopic,  presbyopic,  considerably 
h}'peropic,  or  to  those  wlio  have  a  decided  degree  of  astigiiiatisiQ, 
but  glasses  will  only  fret  and  annoy  those  who  do  not  actually  re- 
quire them.  The  burdens  of  myopia  and  presbyopia,  are  sutfi- 
cient  to  tbosewbo  are  affected  with  them,  without  adding  them 
to  that  great  majority  who  do  not  require  glasses,  either  for 
close  work  or  for  seeing  at  a  distance.  Since  the  discoveries  of 
hypermetropiaand  corneal  astigmatism,  as  would  have  been  ex- 
pected by  the  philog4)phic  observer,  the  pendulum  has  swung  too 
far.  The  tendency  among  oculist-s.  and  even  among  the  edu- 
cated community  at  large,  has  become  in  certain  quarter  too 
much  inclineti  to  ascribe  all  morbid  sensations  in  the  eyes,  and 
many  maladies  of  the  general  system,  as  due  to  uncorrected 
anomalies  in  the  eye,  and  to  p^esc^il^e  glasses  for  them.  It  ia 
not  strange  that  this  is  so,  when  we  consider  the  marvellous 
effects  that  liave  resulted  from  the  exact  rules  that  have  l»een 
deduced  from  the  distiovery  of  the  true  nature  of  myopia  and 
presbyopia,  and  the  prevalence  of  hypermetropia  and  astigma- 
tism. Unnumbered  invalids  have  been  relieved  of  distressing 
symptoms  that  were  formerly  thought  to  he  incurable.  Thou- 
sands of  persons,  who  under  the  old  ideas  were  condemned  to 
disease  of  the  eyes  and  to  unintellectual  pursuits,  are  now. 
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thanks  to  the  aid  of  appropriate  glasses,  able  to  enter  upon  the 
occupations  of  their  choice  and  to  practise  them  in  comfort. 
Scientific  medicine  has  nowhere  achieved  more  substantial 
triumphs^  than  in  the  field  of  the  adjustment  of  glasses  for  im- 
perfect vision.  This  is  the  result  of  the  labors  of  a  long  line  of 
worker's,  beginning  with  Young  and  Wallace,  and  eulmiaating 
with  Donders  and  Helmholtz.  Having  said  all  this,  I  would 
etill  caution  my  readers  against  the  erroneous  belief  that  a  pan- 
acea for  human  ills  is  to  be  found  in  glasses,  however  accu- 
rately fitted. 

Hypermetropia  is  divided  into:  1,  Manifest;  3,  Facultative; 
3,  Lat'ent;  4,  Absolute. 

MANIFEST  HYPERMETROPIA. 

Manifest  hypermetropia  is  that  foi*m  in  which  the  vision  for 
the  distance  is  improved  by  convex  glasses. 

The  average  human  eye,  that  is,  the  eye  that  is  aflfected  with 
a  low  degree  of  hypermetropia »  say  of  one  half  to  one  diopter, 
is  not  improved  either  by  convex  or  concave  glasses.  Such  an 
eye  is  less  disturbed  by  a  weak  concave  than  a  convex  glass, 
but  it  prefers  no  glass  at  all.  A  simple  test  shows  this.  Let 
the  patient  be  seated  at  a  distance  twenty  feet  away  from  the 
test  cards,  and  having  determined  that  the  vision  is  not  quite 
or  nearly  normal,  if  with  convex  gla.sse8  it  becomes  we  may 
be  sure  that  we  have  a  case  of  manifest  hypermetropia.  Such 
I»ersons  are  usually  astlienopicj  if  engaged  in  using  their  eyes  in 
close  work.  Perhajjs  not  all  of  them ;  but  the  practitioner  may 
advise  the  use  nf  convex  glasses  for  close  work  with  great  con- 
fidence of  success  in  relieving  astlienopic  cases,  if  on  trial  the 
ronditions  above  desrril>ed  are  found.  It  was  this  class,  to  which 
the  discovery  of  the  nature  of  hypermetropia  became  such  a  boon. 

FACULTATIVE  HYPERMETROPIA. 

Those  who  see  equally  well  at  a  distance,  either  with  or  with- 

o!lt  convex  glasses,  may  be  said  to  be  affected  with  facultative 

hypermetropia.    This  also  constitutes  a  class  separately  less  in 

numlwr  than  those  affected  with  manifest  hypermetropia.  They 

do  not  suffer  from  asthenopia  in  any  such  proportion  as  those 

having  manifest  hypermetropia.    They  may  go  on  to  the  forti- 
30 
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eth  or  even  a  later  year  of  life  without  needing  the  aid  of 
glasses.  But  they  too,  when  affected  with  as^thenopia,  will 
usually  he  relieved. 

LATENT  HYPERMETROPIA. 

This  condition  may  be  absolutely  diagnosticated  by  the  use 
of  a  mydriatic  strong  enough  to  paralyze  the  ciliary  muscle. 
Many  authorities  jirefer  homatropine  and  use  the  drug  on  the  eye 
every  ten  or  fifteen  minutes  until  complete  paralysis  is  secured. 
This  may  be  known  by  testing  the  patient  with  strong  convex 
glasses,  say  of  six  or  seven  diopters.    When  the  patient,  after 
instillations  of  homatropine,  is  only  able  to  read  very  fine  type 
(No.  1  Jaeger)  at  the  focal  distance  of  the  lens,  there  being  no 
range  of  accommodation,  we  may  know  that  cora})lete  paralysis 
is  secured.    I  very  seldom  use  a  mydriatic  to  estimate  the  re- 
fraction, for  reasons  that  will  be  fullj'  given  in  the  chapter  \ipoii 
astigmatism.    In  the  rare  eases  in  which  1  now  use  such  an 
agent  for  paralyzing  the  accommodation,  I  prefer  the  sulphate 
of  atropia,  in  a  solution  of  four  grains  to  the  ounce  of  water. 
Such  a  solution  will  perfectly  paralyze  the  accommodation  in 
alxjut  forty-eight  hours,  if  a  drop  be  used  three  times  a  day. 
In  my  hands  it  i^  more  certain  than  homatropine,  although  its 
use  is  much  more  troublesome  because  the  full  eflfect  does  not 
wear  off  for  a  week  at  least,  sometimes  not  for  ten  or  twelve 
days.    A  large  experience  with  measurement  of  the  refraction 
has  convinced  me  that  those  who  do  not  use  the  ophthalmometer 
may  be  certain  to  accomplish  the  desired  effect  with  sulphate  of 
atropia  thoroughly  used. 

The  use  of  atropia  for  testing  the  refraction  has  the  disad- 
vantage that  it  stops  the  action  of  the  ciliary  muscle,  so  that 
the  corneal  astigmatism  may  be  overestimated.  For  example^ 
if  there  be  a  corneal  astigmatism  of  half  a  diopter,  it  is  in  an 
nrdiuary  eye,  not  under  the  influence  of  atropine,  neutraliafHi 
bv  the  action  of  the  lens;  but  paralyze  the  ciliarj'  muscle,  and 
this  neutralization  does  not  occur — hence  the  patient  will  choc^ 
a  cvliiidric  glass  under  the  examination  made  with  a  mydriatic, 
when,  without  one.  he  will  not,  and,  as  we  shall  see^  it  is  better 
ttot  to  attempt  to  neutralize  a  corneal  astigmatism  of  one-half  » 
\lh*p1or 
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PRECAUTIONS  IN  USING  ATROPIA. 

There  ai-e  certain  precautions  to  be  observed  when  atropia 
is  to  be  used  for  the  purpose  of  paralyzing  the  accommodation. 

^.  The  patient  should  be  warned  that  the  sight  will  be  very 
much  bhirred  for  all  distances,  and  that  close  work  will  be  im- 
possible when  the  drug  begins  to  have  an  effect. 

2.  The  atropia  should  be  used  in  the  outer  part  of  the  con- 
junctival sac^  so  that  it  may  not  pass  into  the  punctum,  and 
thus  enter  the  nasal  duct.  In  cases  where  this  occurs^  trouble- 
some and,  in  extremely  rare  cases,  alarming  symptoms  may 
occur  from  the  eonstitiitionai  effects  of  atropia. 

3-  The  symptoms  of  Ijelladonna  poisoning  are  less  likely  to 
occur,  if  the  mydriatic  he  instilled  just  after  a  meal. 

•t.  In  very  bright  weather,  the  patient's  eyes  should  lie  pro- 
tected while  he  is  in  the  open  air  or  a  light  room,  by  colorwl 
glaasea.  For  a  number  of  years,  in  all  cases  in  which  spasm  of 
the  accommodation  was  believed  to  exist,  I  employed  atropia  to 
deteimine  the  exact  refraction,  Althoiigb  it  is  a  very  trouble- 
some method  both  to  the  patient  and  to  the  surgeon,  it  is  al- 
ways to  be  relied  upon. 

After  a  thorough  paralysis  of  the  accommodation,  with  a 
little  patience,  even  the  beginner  may  be  sure  of  determiruDg 
the  exact  condition  of  the  refraction.  The  rules  for  prescribing 
{^aasea  in  hypenuetropia  after  this  has  been  settled  will  be  here^ 
after  laid  down. 

Those  who  are  skilful  by  long  practice  with  the  opbthalrao- 
soope^  may  generally  settle  upon  the  refraction  with  sufficient 
accuracy  and  learn  tlie  degree  of  latent  hypermetropia  without 
the  use  of  a  mydriatic.  But  even  the  moet  practised  observers 
sometimes  make  serious  mistaken  in  their  estimations  of  the 
degree  of  the  hypermetropia,  on  account  of  the  inability  to  relax 
their  accommodation  and  to  cause  the  patient  to  do  tiie  same. 
For  the  determination  of  astigmatism,  I  consider  the  ophthal- 
moscope entirely  unreliable,  and  I  do  not  advise  its  use  for  that 
purpose,  although  in  ca&es  of  a  high  (iegree  it  is  easy  for  an 
observer  with  any  practice  to  determine  that  astigmatism 
exists. 
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By  axial  refracft'on,  the  length  of  the  eyeball  from  the  cornea 
to  the  retina  is  meant. 

Spasm  of  the  accommodation  is  a  very  rare  affection.  WTien 
it  does  occur,  it  is  almost  always  easily  determined.  Such  pa- 
tients, "wheu  examined  with  the  ophthalmoscope,  are  evidently 
hyfjeropic,  although  they  accept  concave  glasses,  and  secure  ex- 
cellent vision  with  thoee  of  very  low  power.  This  subject  will 
be  more  fully  discussed  a  few  pages  further  on. 

After  having  determined  tlm  total  refraction  of  the  eye,  in  a 
state  of  rest,  we  have  a  standard  by  which  we  may  decide  what 
glasHes  are  to  be  prescribed.  It  should  first  be  stated,  and  I 
place  great  emphasis  upon  this  statement,  because  the  practice 
among  many  authorities  has  been  quite  different,  that  glasjses 
are  not  to  be  prescribed  which  the  patient  is  to  wear  constantly, 
unless  the  vision  is  markedly  improved  by  them,  or  they  are  to 
be  worn  to  relieve  spasm  of  accommodation.  For  example,  if 
a  patient  has  vision  ^  or  even  fully  -J-j-  but  no  more,  the  incon- 
venience of  constantly  wearing  glasses  will  not  at  all  compen- 
sate for  the  trouble  and  worry  caused  by  them.  The  standard 
^J,  as  we  have  seen,  is  only  approximate.  Many  young  subjects, 
and  some  middle-aged  ones,  have  ff,  others  again  have  only  -j-J, 
and  yet  no  anatomical  lesion  can  ]ye  found,  while  the  difference 
in  ordinary  vision  as  to  human  faces,  signs  on  the  street,  and  so 
forth,  is  of  no  account.  But  convex  glasses  are  very  often  pre- 
scribed for  persons  suffering  from  true  or  false  asthenopia,  with 
a  view  of  lessening  the  fatigue  in  using  the  eyes  upon  distant  ob- 
jects, or  with  a  view  of  relieving  certain  symptoms  of  nervous 
disease.  That  glasses  ever  do  this  for  persons  having  normal 
vision,  escept  in  entirely  exceptional  cases,  I  deny.  There  are 
certain  youngs  neurotic  individuals  who  having  been  informed 
that  they  must  wear  glasses  all  the  time,  in  order  to  get  well, 
do  wear  them  in  this  manner,  although  they  have  perfect  vision 
without  them  I  admit,  but  in  this  case  I  must  regard  the  relief  as 
a  matter  of  cure  by  suggestion.  Over  and  over  again,  I  have  had 
the  satisfaction  of  telling  patients,  for  whom  their  constant  use 
had  been  prescribed,  that  they  might  dispense  with  them,  except 
when  at  close  work.  They  have  been*  almost  without  excep- 
tion, very  grateful  for  what  was  relief  from  a  mild  form  of 
bondage.    It  is  only  in  a  high  degree  of  hyperopia,  that  is,  one 
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of  from  two  diopters  upward,  that  the  vision  even  in  middle-aged 
subjects,  never  in  young  persons,  is  impaired  for  the  distance 
from  this  cause,  and  it  is  only  for  them,  which  generally  include 
the  rare  cases  of  spasm  of  accommodation,  that  glasses  both  for 
a  distance  and  near  are  to  be  prescribed  in  hy])ermetropia.  In 
the  low  degrees  of  hyjiennetropia  there  is  no  abnormal  tension 
upon  the  ciliary  muscle,  except  in  vision  for  near  objects. 

But  having  determined  the  axial  refraction  and  the  astigma- 
tism, as  may  lie  done  by  the  use  of  atropia  and  retinoscopy,  we 
may  prescribe  according  to  rules,  which  experience  has  deduced, 

L  In  young  ijersoiis  we  should  generally  leave,  at  least,  one 
diopter,  ]>erha]js  two,  or  even  three  diopters  in  some  cases  of 
the  total  hypermetropia  uncorrected. 

If  tho  patient  ]>rove  to  have,  for  example,  throe  diopters  of 
hypermetropia.  a  glass  of  two  diopters  will  be  just  strong 
enough,  possibly  one  of  one  and  a  half  diopters. 

2.  In  a  middle-aged  or  elderly  person,  that  is,  one  of  forty 
years  or  upward^  the  total  hj-permetropia  may  usually  be  cor- 
rected, with  an  added  glass  for  the  presbyopia,  according  to  ita 
state  of  advance. 

3.  It  is  not  necessary  to  paralyze  the  accommodation  in  order 
to  measure  the  refraction  of  persons  over  forty  years  of  age. 
Their  refraction  can  l>e  accurately  measured  with  teat  glasses, 
after  that  time  of  life,  without  the  use  of  any  mydriatic  what- 
ever. 

In  order  to  avoid  confusion  in  the  mind  of  the  reader,  I  have, 
as  yet,  said  nothing  on  less  important  forms  of  hypermetropia. 

I— ACQUIRED  HYPER5IETR0PIA. 

This  exists  in  a  high  degree  In  eyes  from  which  the  lens  has 
been  removed,  aphakiu^  except  in  cases  of  high  degree  myopia, 
when  even  the  removal  of  the  lens  is  not  sufficient  to  convert 
the  eye  into  a  hypermetropic  one. 

There  is  also,  in  the  opinion  of  Donders,  a  diminution  of  re- 
fraction in  advanced  life,  say  Iwginniug  at  sixty  years,  quite 
apart  from  true  presbyopia.  This  change  should  be  carefully 
exchided  from  a  low  degree  of  hypermetropia  which  has  l>wn 
overlooke*!  in  middle  age.  When  this  is  carefully  dope,  1  think 
there  will  be  very  few  cases  left  of  h^penttetropiu  acqntsitti. 
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Wheu  it  does  occur*  Donders  believes  it  ia  due  to  changes  in  tbe 
lens,  which  have  lessened  its  refractive  power;  a  swelling  in 
the  lens  which  has  increased  its  refractive  power  is  not 
entirely  micoinraon.  This  constitutes  what  is  often  called  sec- 
ond sftjht^  occurring  in  old  persons.  By  it,  the  failure  of  acconi- 
iiiodatiou  is  atoned  for  und  the  fortunate  subject  is  able  to  rend 
fine  t3'i>e  without  glasses.  Donders  explains  diminished  refrac- 
tion occurring  in  old  age,  by  the  fact  that  the  several  layers  of 
the  lens  become  uniftirmly  more  firm,  and  he  quotes  Thomas 
Young'  to  show  that  on  account  of  the  layered  structure  of  the 
lens,  which  causes  the  refractive  power  to  diminish  toward  the 
pGJ*iphery,  it  has  a  shorter  focal  distance  than  a  lens  of  similar 
form  and  wholly  composed  of  a  substance  like  that  of  the  nu- 
cleus of  the  lenSj  would  have.  He  goes  on  to  say,  that  if  the 
outer  layers  of  the  lens  become  more  solid  with  advancing  years, 
the  focal  distance  of  the  lens  increases.  Further  investigati 
upon  this  subject  would  be  of  service. 
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By  absolute  hypermetropia  is  meant  such  a  low  degree  of 
fraction  of  the  eye,  that  neither  distant  nor  near  objects  are  ever 
seen  without  the  aid  of  convex  glasses.  Such  eyes  generally 
give  evidence  in  their  external  appearance  that  they  are  actually 
shorter  than  the  normal  eyes.  These  cases  should  be  classed 
as  abnormal  eyes,  but  this  is  not  true  of  low  degrees  of  hyper- 
metropia. Such  eyes,  as  Bonders*  says,  have  a  peculiar  phy- 
siognomy, caused  by  the  flat  sclerotic,  the  shallow  position 
of  the  iris,  the  relatively  small  pupils,  and  the  ai)i>earance  of 
divergent  strabismus.  The  facial  appearance  is  also  raotlitieil 
by  the  shallow  orbits,  and  the  flatness  of  their  edges,  and  the 
want  of  roundness  of  the  cheeks.  This  characteristic  appear- 
ance ia,  however,  often  wholly  wanting,  even  in  a  considerable 
degree  of  hypermetropia.  So  that  while  we  may  assume  that 
it  exists  with  the  presence  of  such  cond  itions,  it  may  be  found 
with  no  marked  facia!  appearances.  It  is  to  be  remembered  that 
the  larger  part  of  the  world  is  born  hypermetropic,  as  Ely's*  sta- 

"  Lof.  n'f.,  p.  206.  '  Art'hiTCB  of  Oplitlialinolojfy.  voh  ix..  No.  1,  p.  20. 

*  Archives  of  Ophtbalmology,  vol.  ijt.,  Nu.  1,  p.  2fl. 
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tifltics  of  the  eyes  of  the  newly  born  first  plainly  indicated. 
Von  Jaeger  fell  into  the  unaccountable  en*or  from  his  in- 
vestigations, of  teaching  that  myopia  was  the  more  frequent 
condition  in  infancy.  It  is  only  when  hypermetropia  becomes 
of  a  considerable  degree,  say  more  than  one  diopter,  that  it  can 
be  fairly  classed  with  abnormal  conditions.  But,  as  Bonders 
jiointed  out,  even  a  low  degree  of  hypermetropia  as  the  individ- 
ual approaches  the  time  for  the  appearance  of  presbyopia,  re- 
quires correction  for  reading  and  similar  puriK>ses,  This  and 
the  occurrence  of  one  diopter  of  corneal  astigmatism,  with  the 
rule,  or  of  less  than  that  even,  against  the  rule,  is  the  explana- 
tion of  the  fact  that  many  people  require  reading-glasses  before 
they  are  forty.  If  they  escape  until  then  and  have  a  considera- 
ble degree  of  hypermetropia.  the  glass  to  correct  this,  must  be 
added  to  the  one  needed  by  a  person  with  a  low  degree  of  hyper- 
metropia, who  has  come  to  be  presbyopic.  For  example,  the 
glass  usually  retjuired  for  a  person  between  forty  and  forty -five 
years  of  age,  who  is  not  myopic,  and  who  has  less  than  a  diopter 
of  hypermetropia  and  no  astigmatism,  or  less  than  three- 
quarters  of  a  diopter,  is  0.50  D.,  while  a  person  with  a  diopter 
of  hypermetropia  will  need  t>.75  or  1  D.  for  the  fii'st  glasses. 
As  will  be  seen  in  the  discussion  of  astigmatism,  the  correction 
of  this  is  especially  important  when  presbyopia  presents  itself. 

Heredity  plays  an  important  part,  as  it  does  in  all  the  con- 
formation of  the  human  body,  in  the  existence  of  hypermetropia 
of  a  high  degree,  Abaohite  hypermetropia  and  manifest  hyper- 
metropia exist  in  certain  families,  just  as  do  myopia  and  as- 
tigmatism, and  anisometropia — difference  of  refraction  in  ihe 
two  eyes.  There  are  hypermetropic  and  myopic  and  astigmatic 
families.  All  cases  of  manifest  hypermetropia,  are  better  oflf 
for  weainng  glasses  for  near  and  some  also  for  distant  vision^ 
but  the  latter  should  not  be  insisted  upon,  unless  the  vision  is 
abstjlutely  l>ad  without  glares.  If,  for  example,  a  patient  has 
a  manifest  hypermetropia  of  even  two  diopters,  and  yet  has  f 
vision,  or  in  some  cases  only  and  is  content  with  this  vision* 
diulildng  to  wear  glasses  constantly,  we  may  omit  them.  I 
have  satisfied  myself^  after  long  experience,  that  the  advantage 
gained  by  converting  such  an  eye  into  the  standard  or  emme- 
tropic, is  often  purely  imaginary,  and  gives  patients  much  dis- 


comfort-  But  for  reading  and  all  work  upon  near  objecte. 
patients  should  wear  g^lasses.  Then  again  children  and  young 
persons  with  low  degrees  of  hj'permetropia,  or  of  astigmatism, 
may  often  be  made  much  more  comfortable  by  being  freed  from 
various  forms  of  asthenopia  in  wearing  glasses  during  their 
school  life,  who  afterward,  when  their  growth  is  finished,  discard 
hem  until  the  appearance  of  presbyopia-  The  practitioner 
should,  however,  not  hghtly  prescribe  glasses  in  low  degrees  of 
hypermetropia,  or  in  corneal  astigmatism  of  less  than  three- 
quarters  of  a  diopter,  but  carefully  examine  into  the  general 
health  and  habits,  the  existence  of  anaemia,  malaria,  and  so 
forth,  before  he  condemns  the  patients  to  the  bondage  of  glasses. 

To  Professor  Hansen-G-rut,  of  Coijenhagen,  the  credit  should 
be  given  of  having  been  the  first  to  forcibly  bring  to  the  attention 
of  the  profession,  that  even  proper  and  full  correction  of  hyper- 
metropia  of  a  considerable  degree  will  not  alwai's  relieve  the 
asthenopia,  for  which  Dondera  believed  he  had  found  a  complete 
remedy  in  convex  glasses.  But  the  claims  of  Donders  were  cer- 
tainly in  the  general  view  entirely  correct,  if  we  keep  his  defini- 
tion of  asthenopia  well  in  mind,  when  wishing  to  know  what  we 
may  expect  from  glasses.  Disciples  often  go  far  beyond  the  mas- 
ter in  their  teachings.  This  has  been  notably  the  case  in  the  treat- 
ment of  asthenopia.  If  every  beginner  in  the  practice  of  oph- 
thalmology, would  make  Donders'  text-book  his  standard  on  the 
subject  of  errors  of  refraction  and  accommodation,  many  mis- 
takes would  l>e  avoided.  No  book  written  since  the  publication, 
of  his  treatise,  will  enable  the  special  student  and  practitioner  to 
dispense  with  it. 

SPASM  OF  ACCOMMODATION. 

Spasm  of  accommodation  is  earcessive  tension  of  the  ciliary 
muscle.  Tins  converts  a  low  degree  of  hypermetropia^  or  even 
a  hifjh  one^  into  emmetropia  or  even  info  myopia. 

As  has  been  said,  it  is  a  rare  affection  and  occurs  almost  ex- 
clusively in  young  persons,  especially  in  those  in  st^hool  or  col* 
lege.  Such  patients  suffer  not  only  from  asthenopia,  but  also  from 
inability  to  see  at  a  distance,  and  are  relieved  momentarily  and 
even  for  houj-s  and  days,  by  wearing  concave  glasses,  when  their 
eyea  are  actually  hypermetropic,  or  they  have  hyiiermetropic  as- 
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tigmatiam.  It  is  of  itself  a  suspicious  circumstance  when  a  young 
person  on  being  placed  before  the  test  types,  and  being  found  to 
have  a  visual  jxiwer  of  say  only  f  J  or  immediately  has  }|  ur 
with  a  weak  concave  glass.  Especially  is  tJiis  true  if  the  astheno- 
pia and  defective  vision  have  come  on  suddenly.  An  examination 
as  to  the  refraction  with  the  ophthalmoscope  will  soon  establish 
the  real  state  of  the  case.  Any  considerable  dt^gre©  of  hyper- 
metropia  is,  of  course,  utterly  inconsistent  with  such  a  state  of 
things.  But  it  should  be  borne  in  mind  that  there  are  some  cases 
of  actual  as  well  aa  artificial  myopia,  as  that  dependent  upon 
Bpasm  of  the  ciliary  muscle  is  called,  that  come  on  with  a  bound 
as  it  were.  In  myopic  families,  I  have  often  seen  a  child  who 
was  hypermetropic  up  to  even  six  or  seven  years  of  age,  suddenly 
develop  amblyopia,  which  even  the  most  thorough  use  of  atropia 
did  not  overcome,  but  which  was  corrected  by  weak  concave 
glasses.  In  thene  cases  this  is  the  beginning  of  an  acquired 
myopia.  No  child  of  myopic  parents,  or  even  when  one  parent 
is  myopic,  may  be  said  to  lie  free  from  the  dangers  of  myopia 
until  puberty  has  been  reached  without  it.  Then  again,  even 
practised  observers  with  the  ophthalmoscope,  often  make  out  a 
low  degree  of  hypermetropia  to  exist,  or  emmetropia,  when  the 
use  of  atropia  shows  that  the  refraction  with  complete  paralysis 
of  accommodation  is  actually  myopic.  The  ol)server  should  there- 
fore be  guarded  in  statement,  after  one  examination  of  a  case 
of  apparent  spasm  of  accommotlation  and  artificial  myopia.  The 
use  of  a  mydriatic  may  show  it  to  he  one  of  actual  myopia.  If, 
however*  the  ophthalmoscope  shows  a  high  degree  of  hyperme- 
tropia, or  the  ophthalmometer  more  than  one  diopter  of  corneal 
astigmatism^  the  observer  may  be  nearly  certain  that  he  has  a 
true  case  of  spasm  of  accommodation.  Spasm  of  the  ciliary 
muscle  only  occurs,  however,  in  persons  of  less  than  forty  years 
of  age,  and  rarely  excej^t  in  persons  between  the  ages  of  eight 
and  twenty-five.  It  is  entirely  wrong  to  use  a  mydriatic  for 
the  prescription  of  glasses  in  any  person  over  forty  years  of  age. 
It  is  very  rarely  necessary  in  any  case,  if  the  existence  or  non- 
existence of  corneal  astigmatism  be  made  out  with  the  ophthal- 
mometer. If  spasm  of  accommodation  be  found  to  exist,  in  order 
to  overcome  it  it  will  be  necessary  to  use  the  sulphate  of  atropia 
in  tt  solution  of  the  strength  of  four  grains  to  the  ounce,  three 
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times  a  day  for  several  days  aud  in  entirely  exceptional  cases 
for  weeks.  The  proper  convex  glasses  should,  then  be  ad- 
justed, and  the  patient,  who  will  find  great  relief  from  them, 
advised  to  wear  them  constantly.  If  the  spasm  disappear*  and 
vision  become  fj  without  them,  the  general  rule  should  be  fol- 
lowed^  and  they  be  worn  only  for  close  w^ork. 

Spasm  of  accommodation  may  be  studied  by  the  use  of  the 
calabar  bean,  as  it  was  when  this  myotic  was  discovered 
(Argyll  Robertson).  It  is  then  accompanied  or  moderated  by  a 
feeling  of  tension  in  the  eye,  amounting  to  pain.  There  is  a 
natural  tone  or  tonicity  in  the  action  of  the  ciliary  muscle,  as 
well  as  that  of  the  other  muscles  of  the  eye,  which  should  not 
be  mistaken  for  spasm.  The  letting  up  of  the  tonic  contraction 
by  the  uee  of  atropia  aud  conseqiieut  paralysis  of  the  accommo- 
dation, will  reveal  a  low  degree  in  all  eyes  not  myopic  nf  what 
may  be  called,  strictly  speaking,  latent  hypermetropiaj  if  we 
have  too  high  a  standard  for  a  normal  eye,  say,  <>.  20  to  0,50  D. 
This,  however,  should  not  be  considered  as  any  indication  for 
prescribing  glasses,  nor  as  any  evidencB  of  spasm  of  accommo- 
dation, Nature  allows  considerable  latitude  in  the  workings 
of  the  different  parts  of  the  human  organism.  The  practi- 
tioner will  be  wise  if  in  this  and  in  other  respects  he  follows  her 
guidance.  As  has  been  intimated,  the  hypermetropic  eyes  of 
infants  develop  in  a  large  proportion  of  cases.  In  some  myopia 
occurs.  In  others  the  degree  of  hypermetropia  is  lessened. 
There  is.  however,  no  eye  that  may  not  be  lengthened  in  its  axis 
as  life  goes  on.  There  is,  in  other  words,  no  eye  that  is  bom 
exactly  emmetropic,  and  which  remains  liable  to  no  change. 

The  eye  born  myopic,  or  which  becomes  so  in  early  life,  is 
the  one  more  likely  to  increase  its  axial  refraction.  The  cornea 
may  also  undergo  changes  that  increase  its  astigmatism.  Coni- 
cal cornea  is  an  exaggerated  condition  of  this  kind. 


CHAPTER  XXVIIL 
MYOPIA. 

Defliiition. — Artificial  Myopia. — Myopia  Dt^pendeDt  upon  Axial  Elongation. — 
Nomenclature. — Progres3*ive  and  Noo  Progressive. — Remarkable  Case  of 
Non^BecognitioQ  of  Myopia  by  the  Patient. — Cou(^euital  Myopia.— St&tietics 
of  Myopia  in  Schools.— Myopia  n  Condition  of  Civilized  Rftces.— DiaguosiB. 
— Ophthalmoscopic  Appearances. — Fitting  Glasses. —  Posterior  Staphyloma* 
— Keinote  CiauRea  of  Myopia.— Treatmeut.— Correcting  OlasBeB.— Influence 
upoD  Character  of  Uncorrected  Myopia.— Radical  Cury  of  Myopia.— Removal 
of  the  Lens  for  the  Curtj  of  Myopia.— TraDsient  Myopia  in  Connection  with 
Iritia.— Dr.  A.  Sclmpringer'B  Explanattou  of  the  Proximate  Cause. 


Myopta  to  blink)  is  that  state  of  refraction^  in  wkick 
parattel  rays  come  to  a  focus  in  front  of  the  retina.  The  myopic 
eye  is  adapted  for  divergent  rays,  those  that  come  from  near 
objects,  and  which  may  lie  produced  by  dispersing  concave 
lenses.  Tiie  anatomical  cause  for  this  defect,  is  usually  an  elon- 
gated axis  of  the  eyeball,  from  before  backward.  This  is  the 
standard  form  of  myopia.  iMyopia  may  also  depend  upon  too 
great  a  curvature  of  the  coruea.  This  is  generally  the  result  of 
disease,  although  it  may  be  congenital.  It  is  also  caused  by 
swelling  of  the  lens.  This  latter  form  of  what  may  be  called 
arfificiiil  myopia,  aa  we  have  seen,  occurs  chiefly  in  old  age,  and 
m  is  popularly  known  in  its  results,  the  patient  being  often  able  to 
read  and  sew,  and  so  forth,  without  glasses,  as  second  sight. 
J  Spasm  of  accommodation  also  profluces  artificial  myopia.  Our 
I  present  discussion,  Tiowever,  chiefly  concerns  that  which  is  de- 
pendent u|X5n  axial  elongation  of  the  eye.  Its  careful  study  is 
of  great  importance  to  the  practitioner,  for  it  is  an  anomaly  of 
refraction  that  causes  such  inconvenience,  and  which,  in  many 
instances,  leads  through  various  morbid  conditions,  to  great  im- 
pairment, or  even  total  loss  of  sight.  A  ctmsiderable  percentage 
of  civilized  communities  is  affected  with  this  condition.  In 
some  countries  it  has  been  denominated  an  actual  scourge. 


Tlie  investigations  and  study  nf  our  time,  have  Itxl  to 
vention  ami  curative  resources,  which  it  is  to  be  hoped 
<hrainish  its  frequency  and  lower  the  averiig«  degree  to  which 
would  advance  were  it  not  for  the  law  that  the  tendency 
nature  is  to  retura  to  the  original  type,    Genuany.  at  I 
might  fear  that  in  the  progress  of  the  centuries,  a  larg^  ]  ' 
tiou  of  her  people  would  become  disabled  by  myopia.    Sht  „  , . 
the  front  rank  among  the  nations  as  a  myopic  race. 

Myopia  is  popularly  known  as  short -sightedness,  the  nanrt 
being  taken  from  the  Inability  of  those  afflicted  with  myopia 
see,  except  at  short  range.    It  is  a  name  better  adapted  to 
actual  condition  than  the  scientific  one.    Scientific  endeavor 
been  used  to  give  to  myopia  a  name  in  accord  with  its.  ana' 
cal  origin.    The  present  name  ia  taken  from  a  s>-mptom  t 
seen  among  those  who  are  myopic,  especially  thot^e  who 
myopia  of  a  high  degree.    As  is  well  known,  myopes  con 
their  eyelids,  blink,  in  order  that  they  may  diminish  the  u 
her  of  rays  entering  the  pupil,  and  thus  make  their  sight  be 
tbjpi^meiropia  (orif, under  tlie  mean  or  measure)  and  bn 
meti^opia  {br-achns^  /itr/Mryj  ai'e  terms  (Donderst  that  have 
proposed  as  substitutes  for  inyopia,  but  the  latter  name  is 
thoroughly  well  grounded  in  our  nomeiiclatui-e.  that  it  is 
late,  or  too  early,  to  make  a  change. 

In  the  same  sense  that  absolute  and  high  degrees  of  h. 
metropia,  may  be  said  to  be  a  disease  of  the  eye^  so  ts  myt'iiiA, 
when  it  reaches  a  high  degree.  Sinc«,  however,  myopia  is  voy 
apt  to  advance*  especially  in  the  early  years  of  life,  and 
it  may  occur  at  any  period,  it  is  a  condition  involving  :t 
danger  to  the  sight  than  hypermetropia.  It  has  been  clai 
that  myopia  may  be  divided  into  the  progressive  and  n 
progressive.  In  a  sense  this  may  be  true,  hut  if  it  is  meant 
this  that  an  examination  of  a  given  case  ■  of  myopia,  by  aa 
expert,  can  determine  anything  more  than  the  probabilities  as 
to  the  prngressiveness  of  the  myopia,  I  am,  from  my  experience, 
adverse  to  this  view.  A  careful  study  of  the  lieredity  of  ibfi 
patient,  with  the  occupations  and  habits,  general  health*  8tl^ 
roundings.  together  with  the  condition  of  the  vitreous  hiuniff* 
the  optic  nerve  and  retina,  may,  it  is  true,  help  ns  to  forma 
prognosis  in  given  cases,  but  there  are  exceptions  which  pa;  all 
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rulea  at  defiance,  so  that  we  cannot  always  positively  &ay  to 
which  class  a  case  of  myopia  lielonga,  although  there  is  a  pro- 
gressive and  non-progressive  variety. 

One  of  my  patients  who  was  formerly  a  cadet  at  West  Point 
Military  Acadeniy,  but  who  was  obliged  to  leave  there  on  account  of 
advancing  myopia  in  one  eye,  api>eared  first  at  sixteen  years  of  age, 
when  he  had  hyp*?ropic  astigmatism  in  one  eye  and  myopic  in  the 
other,  but  he  soon  had  myopia  combined  with  bis  corneal  astigmatism, 
find  was  obIig€?d  to  wear  concave  cylinders  in  consequence  of  the  in- 
crease of  the  myopia.  His  experience— he  is  now  a  medical  student — 
was  very  interesting,  as  related  to  me,  he  being  a  very  intelligent 
youn^j  fellow.  He  said  tliat  he  was  obliged  to  wear  his  correcting 
glanses  all  the  time,  but  when  a  moniing  occurretl  in  which  four  hours 
of  consecutive  lectures  were  given,  he  began  to  have  a  blur  before 
his  eye«,  and,  to  use  bis  own  language,  "a  regular  aura,^  which  pre- 
ceded a  headache,  and,  what  is  rather  more  extraordinary,  salivation 
about  a  half  an  hour  before  the  headache  came  on.  The  relation  be- 
tween migraine  and  myopia  is  always  of  interest.  Ttmusthave  itsor- 
igin  in  the  taking  of  the  ciliary  muscle,  I  advised  this  young  man  not 
to  stay  many  consecutive  hours  in  the  foul  air  of  the  lecture-room, 
which  ha4l  been  used  continuously  by  a  number  of  students  for  four 
hours,  to  get  more  fresh  air,  and  so  forth.  General  hygiene  comes 
in  as  of  the  greatest  importance  in  the  management  of  such  cases. 
He  is  a  spare,  thin,  neurotic  young  man.  His  father  was  in  full 
middle  age  when  the  son  was  born,  and  is  now  a  vigorous  medic^ 
officer  of  the  army. 

Myopia  is  congenital  to  aom©  degree,  but  not  to  such  an 
extent  as  was  at  one  time  supposed.    It  more  frequently  de- 
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velopft  in  the  early  years  of  life.  I  have  many  times  observed 
the  transition  from  hyperraetropia  to  myopia  in  children,  and 
this  in  those  who  were  under  good  hygiene.  This  is  usually  in 
myopic  families :  at  least,  the  father  or  mother  or  aunt  or  uncle 
were  usually  myopic. 


Vast  numbers  of  statistics  have  been  collected  as  to  the  ex- 
istence of  myopia  in  schools  (Oohn,  R.  H.  Derby,  Callaii,  and 
others).  It  liaa  been  conclusively  shown  that  its  appearance 
and  increase  in  degree  is  a  part  of  school  life,  in  those  who  have 
a  hereditary  tendency  to  a  myopic  structure  of  the  eye,  what  the 
Germans  call  a  myopic  bau. 

Myopia,  and  often  of  a  high  degree,  may  also  be  found  among 
people  who  are  not  engaged  in  intellectual  nor  exacting  occupa- 
tions, such  as  reading,  tine  sewing,  or  the  like,  nor  in  whose  ances- 
tors is  there  any  likelihood  that  eyes  have  been  used  in  this  way. 
Dr.  KoUockj  of  Charleston,  in  this  country,  found  scarcely  any 
myopia  among  the  pure  colored  race  (negroes)  of  the  sea- 
islands  near  that  city.  Myopia  is  said  to  be  rare  among  the 
native  American  Indians.  All  evidence  indicates  that  it  is 
usually  a  condition  of  civilized  races,  and  that  it  is  especially 
frequent  among  people  devoted  to  books  and  writing,  to  close 
observation  upon  near  objects.  It  may  be  said  to  be  an  aristo- 
cratic disease,  in  that  it  is  proportionately  frequent  among  cul- 
tured communities,  with  such  exceptions  as  have  been  noted. 
It  cannot  be  denied,  however,  that  the  general  nourishment 
and  development  of  the  body  involve  the  tissues  of  the  eyeball, 
and  that  much  of  axial  elongation  is  correctly  to  be  ascribed  to 
bad  hygiene.  One  of  the  cities  of  this  country,  which  has  a 
large  proportion  of  highly  educated  people,  has  a  Myopia  Club. 
Yet  in  England,  where  intellectual  culture  and  life  in  the  open 
air,  go  hand  in  hand,  myopia  is  less  frequent  among  the  higher 
classes,  than  it  appears  to  be  in  countries  where  less  time  is  given 
to  shooting,  fishing,  boating,  cricket,  and  so  forth.  Statistics 
on  this  general  subject  of  the  relative  frequency  of  myopia  in 
civilized  and  uncivilized  communities,  and  then  as  to  the  kind 
of  occupation  that  may  be  said  to  favor  its  production  and 
increase,  except  among  school  children,  are  still  wanting. 

Diagnosis. — The  diagnosis  of  myopia  may  be  made  in  a 
rude  and  not  always  accurate  way,  by  the  following  test.  The 
patient  is  first  tested  as  to  his  ability  to  see  at  a  distance.  This 
may  be  done  with  test  tyiies,  or  if  they  are  not  at  hand,  with 
the  heading  of  such  a  newspaper  as  the  New  York  Herald,  If 
this  heading  cannot  be  read  at  twenty  feet,  test  for  the  near 
vision  may  be  applied.    If  there  be  no  aeriouB  diseaaa  of  the 
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retina,  and  the  eyeball  be  simpl^^  elongated,  the  subject  who  is 
merely  myopic  will  be  able  to  read  the  very  finest  type^  and  see 
'the  very  finest  objects  with  great  facility.  But  inasmuch  as 
tuere  are  cases  in  which  the  patient  has  a  myopic  structure 
'  of  the  eyeball,  and  yet  sufiScient  disease  to  cause  inability  to 
'  read  fine  type,  or  to  see  very  fine  objects,  this  test  is  by  no 
I  means  exclusive.  It  hardly  deserves  the  name  of  a  scientific 
I'teet.    In  testing  for  myopia,  the  observer  should  carefully 

■  exclude  latent  hypermetropia,  especially  in  3'oung  persons 

■  Then  the  test  with  glasses  and  the  examination  of  the  refrac- 
I  tion  with  the  ophthalmoscope,  will  determine  the  degree.  The 
'  ophthalmometer  will  here,  as  in  all  errors  of  refraction,  play  an 
<  important  part  in  determining  how  much,  if  any,  of  the  ability 

to  see  at  a  distance  may  be  due  to  corneal  astigmatism.  This 
i  defect  is  not  at  all  so  frequent  in  myopia  as  in  hypermetropia^ 
]  yet  high  degrees  of  myopic  astigmatism  do  occur  without  axial 
I  myopia,  and  must  always  be  looked  out  for.    This  infrequence 
I  of  astigmatism  is  one  of  the  reasons  why  true  asthenopia  is  so 
infrequent  in  myopia.    Tlie  practitioner  who  does  not  use  the 
ophthalmometer,  in  alt  doubtful  cases,  should  practise  retinos- 
copy  and  use  sulphate  of  atropia,  in  young  pei-Bons,  lest  he 
mistake  artificial  for  true  myopia. 

The  cornea  should  also  be  very  carefully  examined  for 
minute  opacities,  which  result  from  ulcers  that  have  occurred 
in  infancy  and  early  childhood,  and  which  have  been  forgotten 
by  the  patient  or  the  family.  Certain  cases  that  are  amblyopic 
from  this  cause  may  b©  mistaken,  on  a  hasty  examination,  for 
true  myopia* 
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In  many  casee  of  myopia,  especially  that  of  low  degree*  and 
in  its  beginning,  there  are  no  especial  ophthalmoscopic  appear- 
i  ances.    But  thoee  who  are  experts  in  the  use  of  the  ophtlialmo- 
iBOope  for  the  measurement  of  refraction,  can  usually  cnri'ectly 
HBeasure  the  degree  of  myopia  with  tljat  instrument.  Bcwidea 

5 1^ this,  it  is  characteristic  of  a  myopic  eye  that  the  details, 
entrance  of  the  optic  nerve,  optic  papilla,  veins  and  arteries, 
pigmentation  of  the  fissures,  can  be  seen  at  some  distance  away, 
the  direct  method  of  ophthalmoscopy  Iw  employed.    In  very 


high  degrees  of  myopia,  it  is  better  to  employ  the  indirect 
method  for  careful  study  of  the  condition  of  the  retina  and 
choroid,  because  a  very  strong  glass  must  be  used  to  see  by  the 
direct  method.  In  using  the  ophthalmoscopic  mirror,  when  the 
head  of  the  observer  is  moved  to  one  side,  the  blood-vessels  are 
seen  to  move  in  the  contrary  direction.  This  is  due  to  the  fact, 
that  in  myopia  an  aerial  image  of  the  fundus  is  formed  by  the 
refractive  media  of  the  eye  itself,  at  a  distance  corresponding 
to  the  degree  of  the  existing  myopia.  For  example,  in  a  case 
of  myopia  of  three  diopters,  at  about  twelve  inches  from  the 
eye,  if  the  observer  be  nearly  emmetropic,  to  get  a  clear  image 
of  the  details  of  the  fundus,  a  concave  glass  to  neutralize  the 
myopia  of  the  eye  being  observed  must  be  used.  The  focai 
distance  of  this  gla&g,  added  to  it^  distance  from  the  nodal -potat 
of  the  eye  being  observed,  equals  the  degree  of  the  myopia. 
But  the  glass  used  to  correct  the  myopia  in  the  eye  observed 
expresses,  for  all  practical  purposes,  the  number  of  the  proper 
correcting  glass,  for  it  is  held  at  about  the  same  distance  from 
the  eye  as  the  correcting  glasses  fur  the  patient's  use  will  be. 
It  is  only  when  the  observer  wishes  to  estimate  the  rei'raction 
with  entire  accviracy,  that  the  distance  between  the  gloss  and 
the  nodal  point  need  be  considered.  It  is  to  be  remembered 
that  in  myopia  the  correcting  glass  is  stronger,  and  in  hjper- 
metropia  weaker,  than  it  would  be  if  it  could  be  placed  at  the 
nodal  point.  If  the  fundus  be  seen  clearly  through  a  glass  of 
diopters,  held  away  2  inches.  ^     ^,  the  real  degree  of  the 

myopia  —  i  +  iV  —  A'^^J|  —  about  9  diopters.    In  byper- 

metropia,  under  the  same  conditions,  the  hrpermetropia  would 
be  +  j  -  ^    D.  -  IS  ^  12  D. 

In  fitting  myopes  with  glasses,  as  will  be  seeo,  we  chooee 
the  weakest  glass  that  brings  the  vision  up  to  the  proper  stan- 
dard. Just  so  in  measuring  the  myopia  with  the  opthalmo- 
scope,  we  estimate  its  degree  by  the  strength  of  the  weakest 
glass  with  which  the  details  of  the  fundus  remain  clear  and 
well  defined.  Loring's  tables  of  the  actual  lengthening  of  the 
eye.  in  various  degrees  of  hypermetropia  and  myopia,  tables 
which  he  calculated  from  the  formulas  of  Helmhollz,  are  very 
interesting  to  those  who  make  much  of  measuring  the  refrac- 
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tion  with  the  ophthalmometer. '  Nowhere  is  this  more  important 
than  ill  young  persons  who  seem  to  have  myopia,  but  in  whom 
the  ophthalmoscope  finds  uot  only  hypermetropia,  but  that  of  a 
high  degree,  Loring  believed  that  liyijeropes  of  a  high  degree 
were  much  more  apt  to  relax  their  accommodation  during  an 
ophthalmoscopic  examination,  than  those  having  a  low  degree, 
iess  than  u.-'iO  D.  His  reasoning  is  very  plausible.  He  says 
that  hypermetropes  of  a  high  degree  often  relax  their  accom- 
modation entirely,  while  looking  inattentively,  at  a  distance, 
and  make  no  attempt  to  call  it  into  plaj'  until  their  attention  is 
aroused.  Consequently,  when  being  tested  by  glasses,  they 
call  upon  their  accommodation  to  decipher  the  smaller  lettera 
of  the  test  card,  but  when  placed  in  a  darkened  room,  and  told 
to  look  at  a  wall  with  no  objects  ujwn  it,  and  which  will 
apjiear  to  them  but  a  very  little  less  clear,  when  seen  through 
circles  of  dispersion,  they  easily  and  preferably  relax  their 
accommodation;  but  young  persons  with  less  than  (LT;>  D,  of 
hypermetropia,  Loring  thinks,  never  relax  their  accomuioda* 
tion,  because  they  prefer  to  make  some  strain  on  the  ciliary 
luscle,  to  seeing  in  circles  of  dispei'sion,'  I  have  no  difficulty 
'I4l  accepting  Loring^s  views  on  this  subject.  It  is  very  fortu- 
nate for  the  observer  that  they  are  true,  and  that  the  expert  in 
ophthalmoscopy,  will  not  be  in  danger  of  mistaking  spasm  for 
true  myopia,  without  the  aid  of  atropia. 


POSTERIOR  STAPHYLOMA. 

There  is  a  condition  of  the  fundus  almost  entirely  peculiar 
to  myopia,  which  deserves  especial  consideration  in  all  cases,  as 
to  its  presence  or  absence,  its  magnitude  and  details.  This  is 
the  so-called  posterior  staphyloma,  or  the  myopic  crescent,  also 
sclerotico-choroiditis  posterior,  sclerectasia  posterior.  This  is 
flue  to  the  elongation  of  the  eyeball  catised  by  stretching  and 
intlamniation  of  the  retina  and  choroid  at  this  point.  It  leads 
to  atrophy  of  the  tissue  which  gives  the  peculiar  appearance. 
The  observer  should  examine  eyes  beginning  to  he  myopic,  for 
the  mapping  nut,  as  it  were,  of  this  condition,  since  it  forms 
quite  an  element  in  the  prognosis.    It  usually  occurs  in  highly 
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rayopic  eyes  only,  and  leads  to  a  further  increase  in  the  myopia. 
Sometimes  it  becomes  so  large  as  to  invade  the  macula  lutea, 
which  of  course,  causes  great  loss  of  sight,  or  even  total  destruc- 
tion of  central  vision.   The  predisposition  to  posterior  staphyloma 
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fringed  with  pigment.  The  retinal  vessels  are  seen  running 
over  it.  The  myopia  does  not  increase  in  such  cases,  and  the 
eye  is,  consequently,  not  painful  or  irritable- 

But,  if  the  process  be  progressive,  intianimatory  symptoms 
are  added  to  those  just  described.  The  edges  of  the  crescent 
are  congested  and  indistinct,  additional  white  patches  appear, 
and  are  united  to  the  original,  the  vitreous  humor  becomes 
turbid,  and  the  vision  is  impaired  beyond  the  power  of  concave 
glasses  to  improve.  Choroidal  liemorrhages.  detachment  of 
the  retina,  and,  exceptionally,  glaucoma  may  be  added  to  the 
myopia.  Tt  is  al!  this,  which  oauses  such  concern  in  cases  of 
myopia  of  a  higii  degree,  or  iu  the  progressive  form  of  the  dis- 
ease. An  inability  to  continue  to  use  the  eyes  (asthenopia)  in  u 
myopic  patient  is  always  a  more  serious  matter  than  the  same 
symptoms  occurring  in  hyiiermetropia.  for  it  is  often  merely  a 
sign  of  chroidnl  irritation  or  inflammation. 

REMOTE  CAUSES  OF  MYOPIA. 

If  we  can  imagine  a  state  of  things  in  which  it  is  desirable 
to  make  a  myopic  eye,  the  following-named  conditions  would 


seems  to  be  congenital.  It 
may  be,  happily  for  the  pa- 
tient, stationary.  The  cres- 
cent is  then  seen,  as  a  more 
or  less  regularly  curved  cres- 
cent at  the  outer  side  of  the 
optic  disc,  or  it  may  be  a  zone 
extending  nearly  or  quite 
ai'dund  the  disc,  of  a  glisten- 
ing white  color.  This  color  is 
from  the  sclerotic,  showing 
through  the  atrophied  cho- 
iY>id.    The  edges  of  the  cres- 


be,    are    well   defined  and 
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do  it.  The  rather  fanciful  picture  may  serve  to  give  an  idea  of 
the  principles  involved  in  tlie  prevention  of  myopia.  If  a  cliild 
be  bom  of  myoiJTC  heredity,  and  be  besides  not  well  nourished, 
begin  at  an  early  age  to  use  the  eyes  on  fine  objects,  eapecially 
if  with  poor  illumination,  and  witli  no  regard  to  ita  position 
with  reference  to  the  light  and  the  object,  and  not  liave  a  full 
amount  of  exercise  in  the  open  air,  and  all  general*  hygienic 
conditions  be  neglected,  we  may  certainly  exjiect  myopia.  The 
anatomical  situation  of  the  beginning  of  the  condition  is  the 
ciliary  muscle.  Thii^  becomes  congested  from  the  strained 
accommodation.  This  strain  occurs  in  consequence  of  the  con- 
stant effort  to  get  a  clear  image  upon  the  retina.  The  ciliary 
region  finally  softens  and  gives  way  and  the  eyeball  is 
lengthened  (Arlt). 

Undoubtedly  uncorrected  errors  of  refraction  may  lead  to  this 
condition,  and  it  may  occur,  when  the  hereditary  predisposi- 
tion is  marked,  in  hearty  children  when  every  known  hygienic 
precaution  seems  to  have  been  observed.  Yet,  in  the  vast 
majority  of  instances^  myopia  occurs  in  families  where  much 
remains  to  be  desired  in  general  physical  development. 

Treatment. — In  view  of  the  importance  of  myopia,  if  pro- 
gressive, to  the  ultimate  vision,  the  physician  cannot  be  too 
much  on  his  guard  to  prevent  its  out- 
break or  increase  in  the  families  un- 
der his  charge.  Parents  who  are 
myopic,  should  be  warned  of  the  dan- 
gers to  their  offspring,  of  the  objects 
upon  which  the  eyes  are  to  be  used, 
the  character  of  the  illumination,  and 
the  i>osition  in  trading  <:r  sewing,  or 
the  like.  The  physical  devel()j)nient 
should  be  well  looked  to,  and  whenever 
physicians  can  exercise  any  supervision 
over  school'rnoma  and  school-hours, 
they  should  do  so,  in  order  to  secure 
an  abundance  of  daylight,  a  proper 
pi.)sition  of  the  pupik  at  properly  constructed  desks,  and  so 
forth.  A  wide-spread  recognition  of  the  dangers  of  myopia  on 
the  part  of  Boards  of  IloultU  and  schotjl  authorities,  will  do 
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much  to  prevent  a  coimtrj  from  being  afflicted  with  what  may 
hecomt:^  a  real  ralaniity  tu  the  coratnonwealth.  as  wfH  ius  to  the 
individiml. 

CORRECTING  GLASSES. 

There  iss,  in  s]>ite  of  all  that  science  has  promulgated  in  this 
respect,  a  prejudice  against  correcting  glasses.  It  seems  extra- 
ordinary at  first  thought,  tliat  any  i>er^n  whose  visjicm  is 
imperfect  will  regret  a  means  of  making  it  perfect,  but  those 
who  from  youth  to  mature  age  have  seen  nothing  exce])t  in 
what  a  myopic  and  artistic  lady,  once  described  to  me  as  '*  a  beau- 
tiful haze,"  very  often  decline  to  wear  glasses  which  ])ring  out 
everything  with  a  startling  and,  to  some,  an  unpleasant  dis- 
tinctness. They  complain  that  the  features  of  their  friends 
have  lost  their  charm  to  them,  because  of  the  lines  and  furrows 
and  defects  which  were  formerly  unnoticed.  Tliis  state  <tf 
mind  does  not  possess  alL  Even  mature  persons  and  young 
pei-sons  in  schoolj  who  cannot  see  the  figures  on  the  charts  and 
blackboards  of  the  recitation-ruom,  hail  with  delight  that  assis- 
tance which  puts  them  on  an  equality  with  their  fellows.  It 
has  long  l>een  since  observed  and  commented  upon  by  Dondera 
and  Luring,  that  character  may  l>e  influenced  very  materially 
by  the  existence  of  uncoiTected  myopia.  We  will  imagine  that 
a  boy  or  girl  who  never  sees  the  moon  or  sta.rs,  or  even  the  face 
of  a  friend  distinctly,  unless  he  is  very  near  to  him,  who  can 
learn  nothing  of  the  beautiful  details  of  the  trees  of  the  forest, 
or  the  lilies  of  the  tield,  must  grow  up  to  a  very  different  man- 
ho*Hl  or  womanhofxl,  than  one  who  baa  always  unconsciously 
almost  enjoyed  the  study  of  the  play  of  expression  on  a  human 
face,  and  tho  beauty  of  the  sky,  the  fields,  and  the  flowers. 
But  the  individujil  human  mind  compares  the  vision  of  others 
with  its  own  with  very  great  difficulty.  Many  who  see  very 
badly  at  distances,  say  what  ^\"e  niatheraatically  express  by 
or  §jt,  are  utterly  iniaware  that  they  di*  not  see  quite  as  well 
as  any  one*  so  consumed  are  they  by  their  capacity  to  see  the 
finest  objects  and  to  continue  to  use  their  eyes  without  limita- 
tion of  time,  and  so  ignorant  are  they  of  what  others  see. 

Then  again,  myoix.'s  leani  certain  little  devices  by  which 
they  recognize  objects  which  seem  to  be  beyond  their  visual 
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opacity;  a  large  feather,  or  other  distinctive  mark  on  a  friend's 
"fconnet,  of  a  lady,  and  other  similar  distinguisliing  marks  of 
considerable  size  enable  them  to  perform  actual  feats  of  vision, 
irbich,  with  blinking,  enable  them  to  scorn  the  assistance  of 
glasses.  So  unobserving  is  the  world  in  general  as  to  their 
functions,  unless  some  serious  interference  with  their  perfor- 
mance occurs,  that  intelligent  people  will  sometimes  be  told  for 
the  first  time,  when  such  an  occasion  as  adjusting  glasses  for 
presbyopia  occurs,  that  they  cannot  read  line  type  with  one  of 
their  eyes,  nor  see  more  than  half  as  well  at  a  distance  with  the 
other.  Among  the  less  intelligent,  even,  great  objects  some- 
times pass  unnoticed,  until  blindness  has  set  in.  A  lawyer 
cross-examining  an  oculist  in  court,  once  became  very  indig- 
nant because  the  witness  stated  that  he  had  seen  many  tolerably 
intelligent  people,  with  some  education,  who  could  not  tell  any- 
thing accurately  about  their  vision;  but  the  oculist  was  right 
«id  the  lawyer  wrong.  Persons  sometimes  come  for  examina- 
tion who  declare  they  see  quite  well  with  an  eye  with  which 
they  are  unable  to  count  figures  a  f(X)t  away,  and  others  can 
scarcely  be  induced  to  tell  what  they  actually  can  read  of  the 
test  letters,  but  impatiently  answer,  '*0h,  I  can  see  all  of 
them,"  when  they,  perhaps,  can  read  only  ^Yir^  even  less. 
Many  people  mean  that  they  can  see  that  of  which  they  can 
make  out  the  color  and  bare  outline,  without  being  able  to  define 
it  as  a  given  object,  or  a  letter  of  the  alphabet. 

As  an  illustration  of  the  want  of  knowledge  of  many  per- 
sons as  to  their  comparative  vision,  the  following  striking  case 
from  the  practice  of  Dr.  Van  Fleet  is  adduced : 

Mrs.  M.  L.,  aged  25  j'ears.  She  is  one  of  a  large  family.  As  far 
as  she  knows,  none  of  them  ever  had  any  trouble  with  their 
eyes.  She  knew  she  was  unable  to  see  objects  clearly  unless  she 
approached  very  close  to  them,  but  she  supposed  everybod3'  had  the 
aame  difficulty.  She  never  thought  of  anything  being  the  matter 
with  her  eyes,  until  her  marriage  and  after  the  birth  of  her  first  child. 
She  then  observed  one  day  when  holding  her  baby  on  her  lap  that 
she  could  not  see  the  color  of  its  eyes.  When  she  consulted  her  phy- 
sician, he  referred  her  to  Dr.  Frank  Van  Fleet,  who  found  that  her 
vision  on  the  right  side  was  g^i.'y.  With  a  glass  of  —  14  D,  it  became  *U . 
lutheleft  eye  her  vision  was  oSSo^  and  with  a  —  10  D.  it  became  }{|. 


Theweariug  of  these  glasst'S  causi^d  the  tucwt  profound asUmislimtmU 
The  patient  had  no  idea  that  any  ooe  ever  saw  so  jjlaialy  ass^htia 
now  ftble  to  do.  This  patient  was  a  vroman  in  comfortabk  oimiiiH 
f^tatictia,  of  intelligence  and  education.  Hundreds  of  such  oni^W 
found  by  looking  over  the  case-books  of  oculists,  and  many  mon 
who  never  have  consulted  iiu  oculist,  never  htive  worn  a  glass,  but 
are  perfectly  content  with  their  own  eight. 

There  are  hardly  any  exceptions  to  the  statement 
myopia  that  does  not  allow  a  person  to  see  more  than  JJ. 
that  M-ithout  blinking,  ought  tn  be  corrected.    A  vision  of 
may  well  be  left  uncorrected,  if  the  subject  so  desire.  Myop» 
usually  Yen(\  without  glasses.    This,  of  course*  they  can  easdljr 
do,  since  the  rays  of  light  are  more  divergent  the  nearer  tlie 
object,  and  their  long  eyeballs  are  adapted  to  this  condition  of 
things.    There  is  no  objection  to  this,  if  the  inyo])ia  l*e  not  o( 
sn  high  a  degree  that  the  objects  upon  which  the  eyes  are  to  \e 
lixed.  must  he  brought  nearer  than  eight  inches  from  the  eye 
The  danger  of  increase  of  myopia,  as  has  already  been  saiil. 
rests  in  stooping  the  head  and  shoulders,  and.  consequfnlk, 
overfilling  the  ciliary  muscle  with  blood,  and  preventing  its 
free  circulatimi.    Patients  with  a  high  degree  of  myopia,  nught 
to  wear  glasses  from  morning  tintil  night,  in  all  occuiHUioos 
Usually  the  glass  that  is  adapted  for  distant  vision  will  ItetliP 
one  required  for  this  piiriM>se.    There  is  more  d^inger  of  ttn 
little  aid  to  the  ciliary  iimsclee  and  internal  recti,  than  too 
much.    It  is  often  tbo  case  that  myopic  subjects  cannot  liritig 
themselvea  at  once  to  tolerate  a  full  correction,  but  it  is  byiw 
means  certain  that  they  will  not  ultimately  be  moi-e  comforlii- 
ble  with  thes©  than  with  any  other.    I  am  more  and  iiion?  id 
the  habit  of  advising  a  full  correction,  and  that  the  tj;lass  1* 
worn  for  all  occupations,  as  l:teing  the  most  likely  means  uf 
securing  the  comfort  of  the  patient  and  guaixling  him  against 
the  dangers  of  progressive  near-sightedness. 

Patients  with  a  high  degree  of  myopia,  and  one  diopter  of 
astigmatism,  do  not  generally  care  to  have  the  astigni.Uifto 
corrected.  They  pn^ibaldy  correct  it  unconsciously  by  a  |)r»sitiitti 
of  the  head  or  (»f  the  glass,  and  I  do  nrjt  urge  the  correction  of  au 
astigmatism  of  one  diopter  in  a  rase  of  myopia  of  six  diopter? 
more,  unless  the  patients  prefer  it.     But  I  endeavor  to  indue* 
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them,  by  careful  and  repeated  trials,  extending,  if  necessary, 
over  a  considerable  j^eriod  of  time,  to  wear  glasses  that  fully 
correct  the  myopia.  The  reader  may  remeinher  that  this  is  the 
reverse  of  the  advice  for.  latent  hypermetropia,  orevea  for  mani- 
fest of  a  low  degree. 

In  prescribing  glasses  for  myopia,  the  morbid  conditions  of 
the  eyeball  that  may  exist  come  very  much  into  consideration. 
There  are  many  cases  of  advancing  myopia,  consequent  uixin 
inflammation  nr  congestion,  or  irritatiou  of  some  parts  of  the 
eye,  especially  in  the  ciliary  region  or  the  optic  papilla,  where  all 
continuous  use  of  the  eyes  upon  near  objects,  must  be  given  up, 
the  patient  sent  on  long  voyages,  a  journey  to  rural  life,  or  the 
Hke.  But  in  sjieaking  of  adjusting  glasses  to  myopes,  we  art* 
speaking  of  those  in  which  no  marked  symptoms  of  these  con- 
ditions are  present,  A  full  correction,  however,  of  the  myopia 
for  the  distance  is  applicable  even  to  such  eyes,  A  patient  with 
large  floating  bodies  in  the  vitreous  humor,  and  other  evidences 
of  choroiditis,  is  better  oflF  with  his  myopia  corrected,  for  his 
going  about  and  social  intercourse,  than  without  glasses. 

RADICAL  CURE  OF  jMYQPLV. 

The  radical  cure  of  myopia  was  much  talketl  a}>out  before 
Arlt  and  Von  Jaeger  demonstrated  its  anatomical  nature  to  be 
essentially  an  elongation  of  the  eyeball,  when  the  cornea  and 
the  lens  were  supposed  to  be  the  seat  of  its  origin.  Purkinje  and 
Ruete  '  proposed  to  restore  the  proper  curvature  of  the  cornea  by 
pressure*  but  now  that  we  know  the  true  nature  of  the  elonga- 
tion of  the  eyeball,  such  a  mode  of  cure  is  properly  regarded  as 
absurd.  Only  a  staphylomatous  cornea  in  process  of  healing 
can  l>e  advantageously  treated  in  this  manner,  and  then  not 
alwayssiiccessfuUy,  but  a  healthy  cornea  never.  When  there  is  a 
very  marketl  pressure  of  the  muscles  upon  the  eyeball,  with  occa- 
sional divergent  squint*  the  esterni  may  be  divided  and  set  back ; 
but  tenotomy,  as  recommended  by  those  whom  Donders  found 
practising  it  in  cases  (jf  hypermetropia  mistaken  for  myopia,  or 
as  performed  by  a  later  school  which  to  a  slight  degree  had  the 
sanction  of  Graefe  the  elder,  should  not  be  thouglit  of.  Latent 
insufficiencies,  in  other  words,  should  not  be  meddled  with  by 


'  DoDden,  loc.  cti.,  p.  41G. 
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Operations.  In  early  life  even  a  very  marked  flivergeuop  & 
intervals  should  not  be  corrected  by  separating  tbe  muscle  fnfl 
its  attachment.  The  operations  are  very  often  utisuct:e!«iy 
and  until  puberty  is  reached,  we  cannpt  tell  but  that  the 
may  overcome  tbe  weakness  of  the  luuscle, 

REMOVAL  OF  THE  LENS  FOR  THE  CUKE  OF  MYOPLV, 

What  to  say  about  tbe  operation  for  tbe  cure  of  myopia 
tbe  removal  of  the  crystaUine  leus,  is  not  so  clear  The  inc 
veniencet3»  to  use  no  stronger  word,  of  a  veiy  high  degrw 
myopia,  say  of  twelve  diijpters,  are  so  great  and  the  danger 
imminent,  that  one  Diay  actually  think  uf  removal  of  tbe  I 
as  a  way  out  of  serious  difficulties.  Thirty  years  ago, 
operation  was  condemned  by  hij^h  authority,  Init  of  late  j 
reports  have  com©  from  a  very  few  cases.  Were  the  danjjJ 
extraction  less,  there  could  he  no  question  of  the  propritiv  of 
operation  in  extreme  cases.  I  have,  as  yet.  seen  no  cyise  wt 
I  would  Vie  willing  to  advise  the  removal  of  the  lene  for  tlip  r 
of  myopia,  but  1  am  nut  at  all  certain  that  a  c-ase  of  a4lviint' 
myopia,  which  is  of  a  very  high  degree,  would  not  tempt  tD( 
advise  and  |)erform  an  operation.  That  it  can  'ever  h&xti 
extended  field  i.s,  however,  extremely  impritbahle.  unl 
may  still  further  diminish  the  dangers  of  total  loss  of  t 
from  extraction  of  tbe  lens.  Those  dangers,  it  shouM 
remembered,  are  greater  in  the  removal  of  a  transjjareut  1 
than  in  the  oi>aque  one.  Nothing  need  be  said,  to  any  t'Xtt 
of  the  cure  of  myopia  by  the  use  of  atropia.  No  suf^li  thinj 
possible.  The  cases  reported  of  such  a  result  are  simply  « 
where  the  tonicity  of  the  ciliary  muscle  has  been  reduit**!, 
spasm  of  accommodation  relieved.  In  tbe  former  ca^fe.  llie  v 
ball  will  return  to  its  normal  condition  as  soon  as  the  use  uf 
atropia  is  discontinued  and  its  effects  recovered  froiiK  la 
latter,  either  a  low  degree  of  myopia  has  l.>een  over-esti: 
or  hjLi>ermetropia  was  mistaken  for  it.  We  have  no  itii 
yet  of  lestseuing  the  degree  of  true  myopia. 

The  only  real  change  that  may  otiour  is  from  tbe  effi 
age,  when  the  Wus  may  liecorae  of  leaser  refractive  power, 
will  bt'oliserved  in  the  di:«ciissiou  of  preebyopia. 
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TRANSIENT  MYOPIA  IN  CONNECTION  WITH  IRITIS. 

In  1887  Dr.  John  Green  called  attention  to  transient 
myopia,  occurring  in  connection  with  iritis. '  He  noticed'  dur- 
ing an  attack  of  douhle  iritis  in  1867,  occurring  in  his  own  eyes, 
that  vision  at  a  distance  of  20  feet  was  greatly  improved  by 
concave  glasses  of  about  As  he  recovered,  weaker  concave 
glasses  were  sufficient  to  raise  the  acuteness  of  vision  to  its 
maximum,  until  about  two  months  from  the  be^nning  of  the 
attack  the  vision  had  become  noi-mal.  Dr.  Green  made  similar 
measurements  upon  other  patients  convalescent  from  iritis,  and 
he  found  a  similar  change,  amounting  at  first  to  1.50  D.,  gradu- 
ally falling  off  to  zero  in  from  a  month  to  six  weeks.  Twenty 
years  after  the  first  attack,  Dr.  Green  had  a  second  in  the  left 
eye  alone.  As  in  the  previous  attack,  the  refractive  change  was 
a  transient  myopia  of  from  1.  50  D.  to  1.75  D.  Dr.  Wadsworth 
confirmed  this  observation  of  Dr.  Green's  by  those  made  on  his 
own  patients.  Since  that  time,  Dr.  A.  Schapringer  has  deter- 
mined what  he  believes  to  be  the  proximate  cause  of  this  tran- 
sient form  of  myopia,  associated  with  iritis.'  He  remarks  that 
he  did  not  accept  Dr.  Mittendorf's  explanation  of  this  increase 
of  refraction,  made  in  1888,  that  it  was  the  result  of  an  infil- 
tration of  the  anterior  portion  of  the  vitreous  body,  increasing 
the  bulk  of  this  organ  to  such  a  degree  as  to  push  the  lens  for- 
ward. Dr.  Schapringer  rejects  this  theory,  because  he  thinks 
that  the  suspensory  ligament  of  the  lens  has  such  strength  that 
an  increase  of  pressure  in  the  vitreous  humor,  must  be  very 
great  to  displace  the  lens  forward.  This,  he  argues,  would 
cause  the  globe  to  be  hard,  and  make  it  present  other  symptoms 
of  tension. 

Dr.  Schapringer  also  rejects  any  augmentation  of  the 
corneal  curvature  as  a  cause,  this  having  been  disproved  by  the 
ophthalmometric  measurements,  and  also,  he  rejects  spasm  of 
the  ciliary  muscle,  on  apparently  good  grounds.  He  believes 
that  the  transient  myopia  of  iritis,  is  best  explained  by  a  tem- 
porary increase  of  the  refractive  index  of  the  aqueous  humor. 

'  Transactions  of  the  American  OplithahnoloKical  Society.  1887,  p.  590. 
*  New  York  Metlical  Journal,  October  2l8t.  1893. 


It  is  a  fact,  iie  aaya,  that  the  composition  of  the  contents  of 
the  anterior  chamber  in  iritis  differs  from  that  in  the  normal 
state.  He  lieheves  this  to  be  due  to  the  deposit  of  tibrin  upon 
the  walls  of  the  anterior  chamber  and  aqueous  hvimor.  A 
higher  index  of  refraction  of  the  aqueous  will  proihice  short- 
sightedness, SchapHuger  thinks,  because  the  beams  of  light 
which  receive  an  inclination  toward  the  optical  axis»  when 
refracted  at  the  anterior  corneal  surface,  will  receive  an  addi- 
tional inclination  toward  this  axis  at  the  posterior  corneal  sur- 
face. Accepting  this  hypothesis,  as  the  true  explanation  of  the 
myopia  caused  by  iritis,  the  vpriter  argues  against  continuing 
the  instillations  of  atropine  after  the  pupil  has  fully  yielded  to 
its  action,  and  the  congestion  has  subsided,  although  the  myopia 
may  still  be  present.  He  thinks  a  dilated  jnipil,  kept  up  to 
long,  might  interfere  with  the  drainage  of  the  anterior  cham- 
ber. If  tiie  myopia  persists  for  some  time  after  the  subsidence 
of  the  inftaramation.  Dr.  Schapringer  recommends  massage  of 
the  eyeball  as  a  proper  therapeutic  measure.  But  he  gives  no 
cases  in  which  this  treatment  has  been  adopted.  He  proposes 
to  call  this  form  of  myopia  "index  myopia.*'  He  recom- 
mends the  prfjfesaion  to  settle  the  question  by  measurements 
with  the  ophthalmometer.  Schapringer  believes  that  the 
myopia  caused  by  diabetes,  is  also  index  ametropia. 


CHAPTER  XXIX. 


ASTIGMATISM. 

Definition. — All  Errors  of  Refraction  Divided  into  Either  Hypermetropia  or 
Myopia.— Corneal  Astigmatism. — Different  Forms  of  Astigmatism. — The 
two  Kinds  of  Aberration  in  the  Couree  of  Light. — Thomas  Young,  the  Real 
Discoverer  of  Astigmatism. — Astigmatism  With  and  Against  the  Rule. — 
Diagnoeis.— The  Disturbances  to  Vision  caused  by  Astigmatism  of  a  High 
Degree. — The  Lenticular  Astigmatism  of  Thomas  Young.— The  Degree  of 
Astigmatism  needing  Correction,  and  that  likely  to  Produce  Asthenopia. — 
A  Mot8  Important  Element  in  the  Production  of  Asthenopia  than  Hyper- 
metropia.—Dr.  Deynard's  Tables  of  Non*Asthenopic  Persons. — Dondera* 
Statement  as  to  What  Amount  of  Corneal  Astigmatism  is  Abnoniial,  and 
the  Lessening  of  the  same  by  the  Lens. — Javal's  Rule. 

Astigmatism  («  privative,  and  frnyiia^  a  point).  Definition: 
Literally,  that  state  of  the  refraction^  in  which,  irhen  the  eyes 
are  at  rest,  rays  of  light  from  a  point  are  not  reunited  in  a 
point. 

Astigmatism  depends  on  a  want  of  symmetry  in  the  cornea 
or  lens,  or  both.  This  causes  -the  refraction  to  differ  in  differ- 
ent meridians.  When  the  defect  is  of  considerable  degree, 
more  than,  say,  one  and  a  half  a  diopter,  the  confusion  in  the 
image  formed  on  the  retina  cannot  be  overcome  by  the  patient. 
All  vision  is  blurred,  while  an  examination  will  show  that  one  set 
of  lines,  either  vertical,  horizontal,  or  oblique,  is  seen  more  dis- 
tinctly. But  one  diopter  of  corneal  astigmatism,  if  of  the  kind 
usually  found  in  hypermetropia  and  myopia,  may  exist  without 
any  impairment  of  vision  which  can  be  detected,  unless  by  a  most 
exact  examination  by  an  expert. 

All  errors  of  refraction  may  be  divided  into  either  hy- 
permetropia or  myopia.  Astigmatism  exists  with  either  con- 
dition. It  may  be  in  one  meridian  of  the  eye  hyjjeropic.  and 
in  the  other  myopic.  We  may  illustrate  this  by  the  following 
table: 


1.  Simple  hyperopic  astigmatism.  In  this  one  meridian  b 
hyperupic,  the  oUier  emmetropic^  or  more  frequently'  only 
very  dightiff  hyperopitv 

2.  Oomix>und  hyperopic  astigmatism.  Both  meridians  are 
hyperopic,  but  one  more  so  than  the  other. 

3.  Mixed  iistigmatism.  One  meridian  is  hyperopic  while  the 
other  is  myopic. 

i.  Irregular  astigmatism.    One  and  the  same  meridian  is  of 

different  degrees  of  refraction. 
Myopic  astigmatism  is,  of  coui'se^  subdivided  into  simple  and 
compound  just  as  is  hyperopic. 

The  discussion  in  this  chapter  chiefly  concerns  corneal 
astigmatism,  for  we  know  ver}^  little  of  that  form  which  is 
dei>endent  upon  the  lens.  The  latter  is,  fortimately,  also  of  very 
infrequent  occurrence,  and  need  not  greatly  concern  us  in  our 
inve&tigation  of  the  refraction  of  the  eye.  In  a  strict  sense,  as 
waH  pointed  out  by  Van  Fleet,'  tlie  cornea  and  the  lens  form  the 
chief  seats  of  errors  of  refraction,  since  they  with  the  vitreous 
are  the  only  parts  of  the  eye  that  refract  rays  of  light.  We  may 
some  day  recast  the  nomenclature  of  errors  of  refraction,  but  I 
do  not  think  we  are,  as  yet,  justified  in  any  more  radical  changes 
than  those  laid  down  by  Douders,  and  those  that  have  been 
already  made  in  this  volume.  There  is.  however,  a  classifica- 
tion of  corneal  astigmatism  upon  wliich  formerly  little  stress 
was  laid,  and  which  hy  some  writers  seems  to  have  been  un- 
known. This  classification  becomes  of  importance  in  the  diag- 
nosis by  the  ophthalmometer. 

This  is  the  classification  of  coraeal  astigmatism  with  or 
againist  the  rule.    More  of  this  will  be  said  a  little  later. 

The  late  Astronomer  Royal  of  England,  Airy,  described 
the  defect  as- existing  in  one  of  his  own  eyes,  and  Reverend 
Dr.  Whewell,  of  England,  gave  the  defect  its  name.  Whew- 
ell  ufled  the  name  only  for  the  regular  form,  Bonders  ap- 
plied the  name  to  all  forms,  and  in  that  sense  it  is  generally 
employed. 

A.stigmatism,  besides  its  division  into  terras  defining  the 
general  conformation  of  the  eyeball,  is  also  divided  into:  {1} 
Regular;  (2)  Irregular. 

>  The  P08t-Qradu&W,  vol-  vii.,  p.  228  f f  wj. 
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The  regular  is  that  form  in  which  each  meridian  continues 
the  same  in  refractive  power  throughout  its  course. 

The  irre^:uJar  is  that  form  in  which  there  are  variations  in 
one  and  the  same  meridians. 

THE  ABERRATION  OF  LIGHT. 

The  student  of  optica  knows,  but  it  may  be  re<peated  here,  for  the 
purpose  of  continuity  aud  clearness  of  description,  that  there  ai'tj  two 
kinds  of  aberration  in  the  course  of  light. 

1-  Chromatic.  Thia  results  from  a  difference  of  refrangibility 
of  the  rays  of  light. 

Raj's  which  were  originally  parallel  ttj  the  axis  of  a  light-refract- 
ing surface,  and  alsv)  at  an  equal  distance  from  tlmt  axis,  undergo 
no  aberration,  in  con3e<|Uence  of  coming  upon  a  spherical  surface, 
and  if  they  were  of  the  like  nature  would  remain  directed  exactly  to 
one  point.    But  raj's  of  an  unlike  nature,  tlnd  their  focus  in  the  axis, 
at  different  distances  from  the  refractin^^  surface,  the  violet  and  blue 
rays  at  a  shorter,  the  red  at  a  longer,  tlistance.    This  is  chromatic 
aberration  as  seen  in  the  dioptric  system  of  the  eye.    It  scarcely  in- 
terferes with  the  acuteness  of  vision, 
k       2.  Htjmogeneoua  light  cwngists  of  the  same  length  of  waves. 
I  They  are  of  equal  refrangibility.    The  light  is  of  similar  color,  and 
B  is  BO  named,  monockromaiic.    If  such  ray^  fall  parallel  to  each 
other,  upon  a  spherical  surface,  and  at  the  same  time  at  an  e^ual 

» distance  from  its  axi^,  they  are  refracted  in  an  equal  degree  from  or 
toward  this  axis.  They  continue  directed  to  one  point.  But  if, 
although  parallel  to  the  axis,  they  strike  the  surface  at  different  dis- 

Itances  from  that  axisi,  they  cease  to  be  directed  to  one  pi>int.  The 
farther  from  the  axis  they  strike  tlie  surface,  the  nearer  to  the  sur- 
face the}'  cut  the  axis.  This  dtjviation  is  called  spherical  aberration 
of  rays  of  one  color*  This  one-colored  aberration  in  the  eye  has  ref' 
erence  to  aberration  in  one  and  the  same  meridian^  irregular  asfig- 
maiiam. 

Then  there  is  the  aberration  dependent  upon  the  difference  in 
focal  length  of  the  different  meridians  of  the  cornea,  or  of  the  lens, 
oonstituting  the  light-refracting  system  of  the  eye.  This  is  regular 
astigmatism. 

As  has  already  been  intimated,  our  concern  as  practical 
ophthalmologists  is  chietly  with  the  al)erration  as  occurring  on 
the  cornea,  or  regular  corneal  astigmatism.    It  is  for  this  con- 
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<iitiou  that  we  may  prescribe  witli  very  considerable  accuracy, 
and  fjreat  benefit  and  relief  tn  visiun.  We  may  also,  as  will  b< 
seen,  with  advantag^e  correct  to  aorae  extent  many  cases  of  ir- 
regular corneal  astigmatism. 

We  are  now  ready  to  consider  the  sjurface  of  the  cornea  with 
relation  to  its  refractive  jxiints.  From  this  another  imi>ortant 
clas&ification  for  the  good  understanding  and  treatment  of 
astigmatism  is  drawn.  Thomas  Young,  who  may  l>e  considei*ed 
the  real  discoverer  of  astigmatism,  found  the  maximum  of  cur- 
vature in  the  vertical  meridian  of  the  dioptric  system.  Since 
his  time,  it  has  been  demonstrated,  by  means  of  the  ophthal- 
mometer, that  this  is  also  (Helraholtz,  Bonders)  true  of  the 
cornea.  It  may  l>e  laid  down  then  as  a  rule,  to  which,  however* 
there  are  exceptions.  It  is  from  this  rule  that  we  deduce  the 
classification  of 

1.  Astigmatism  with  the  rule. 

2.  Astigmatism  against  the  rule. 
When  we  say  astigmatism  with  the  rule,  we  mean  where 

the  greatest  axis  of  cur^'ature  is,  as  Thomas  Young  so  long  ago 
proved  it  to  l>e,  in  the  vertical  meridian  or  approximating  this 
meridian.  When  it  is  in  the  horizontal  meridian  or  approxi- 
mating it,  it  is  against  the  rule.  When  it  is  at  an  angle  of 
45°,  it  is  neither  with  nor  against  the  rule. 

The  cornea  is  an  ellipsoid,  and  from  its  form  astigmatism 
is  produced  in  all  human  eyes.  It  only  is  to  be  determined  how 
uTuch,  or  rather  how  little^  of  corneal  and  regular  astigi«atism 
may  be  troublesome  enough  to  be  considered  abnormal.  As 
Donders  says,  it  is  established  by  the  foregoing,  not  only  that 
the  cornea  jiroduces  astigmatism*  but  that  '"even  if  the  crystal- 
line lens  has  an  influence  ujxiii  it,  the  direction  given  to  it  in 
general  by  the  cornea  preponderates.""  This  is  the  reason  that 
the  ophthalmometer,  while  it  can  only  measure  the  corneal 
astigmatism,  is  of  such  great  value.' 

Irregular  astigmatism  belongs  largely  to  the  lens,  with 
polyopia  of  one  eye.    Donders  proved  this  by  examination  oi 
eyes  without  the  lens  (aphakia)  when  all  the 
irregular  astigmatism  are  removed. 


^  Dooders,  loc,  cit.,  p.  4^i5. 


hen  all  the  phenomena  of 
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Diagnosis.— The  diagnosis  of  considerable  degrees  of  aetig 
matism  is  a  very  simple  matter.  It  niay  be  determined  by 
testing  the  distance  at  wliich  fine  vertical  and  horizontal  lines 
are  respectively  seen.  The  great  majority  of  eyes,  as  shown  by 
Donders,  see  vertical  lines  farther  than  horizontal  ones.  The 
clock-dial  test  (John  Green)  will  very  quickly  indicate  if  there 
be  a  high  degree.  With  the  aid  of  convex  and  concave  glasses 
we  may  soon  determine  its  axis,  and  pretty  accurately  its 
degree.  But  this  is,  of  course,  only  a  primitive  and  rude  teat 
applicable  to  those  cases,  where  the  regular  astigmatism  consid- 
erably exceeds  that  which  obtains  in  all  persons  with  a  low 
degree  of  hypermetropia.  those  who  by  many  writers  are  con- 
sidered as  emmetropic.  Just  how  high  a  degree  of  astigmatism 
may  he  considered  abnormal  and  under  proper  circumstances 
worthy  of  correction,  has  not  been  generally  decided.  Bonders 
at  first  s{K)ke  of  about  about  one  diopter,  as  being  worthy 
of  r(  ►nsideration,  but  he  afterward  mado  his  standard  much 
higher  and  speaks  of  a  correction  of  or  0,50  diopters,  as 
being  well  worthy  of  correction.  He  insists  upon  the  measure- 
ment of  astigmatism  by  teste  at  the  far  point  of  vision,  and  he 
did  not  consider  Knapp's  statistics  as  of  value,  because  he  states 
they  were  taken  from  the  near  point. 

The  disturbances  of  vision  caused  by  astigmatism  of  a 
high  degree,  are  peculiar  and  considerable.  Until  our  general 
knowledge  of  the  defect,  many  persona  having  it  were  consid- 
ered to  be  hopelessly  defective  in  sight,  as  they  were  without 
cylindric  glasses.  Even  to-day,  in  places  remote  from  experts 
in  the  eye,  cases  are  constantly  found  of  people  suffering  from 
corneal  astigmatism  only,  who  have  lived  to  middle  life  without 
seeing  well,  who  are  almost  entirely,  and  in  some  cases  entirely, 
relieved  by  the  correction  of  astigmatism  by  means  of  cylindri- 
(fal  glasses.  Astigmatism  is  in  fact  more  frequent  in  the  ordi- 
naiy  hypermetropic  eye  than  it  is  in  myopic  eyes,  and  yet  those 
who  first  discovered  the  defect  in  their  own  eyes.  Thomas 
Voung  and  Airy,  had  myopic  astigmatism,  and  Young  that 
very  rare  form,  lenticular,  unless  there  was  some  error  in  his 
observations,  whicli  has  as  yet  remains  undiscovered. 

From  the  investigations  of  Java]  and  Schota.  and  myself.  I 
think  we  are  justified  in  saying  that  an  astigmatism,  corneal 
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of  course,  of  ii,  T."»  n'ifh  the  rale  is  usually  in  ueenl  of  correctiou, 
if  any  astlienopia  ut-cur,  while  even  liO  D.  ufjatnsl  the  rule 
may  be  pmluctive  of  very  aunoyiug  disturbance  in  using  the 
eyes  for  tbe  near  point,  and  may  require  correction.  It  will  be 
remembered  that  in  astigmatism  with  the  rule,  or  according  to 
the  rule,  the  vertica.1  meridian  of  the  eye  is  of  the  greatest 
curvature.  A  positive  cylindrical  glass  placed  with  the  axis  at 
90*^  will  correct  it,  and  in  myopia  a  concave  cylinder  with  the 
axis  at  isu°.  It  may  be  necessary  to  remind  the  student,  that 
the  glasses  ground  to  correct  hypermetropia  are  from  a  sphere, 
spherical  glasses,  and  have  the  same  refractive  power  in  all 
meridians,  while  those  for  the  correction  of  astigmatism  are 
from  a  cylinder  and  have,  therefore,  one  meridian  that  is  a  plane 
surface  and  consequently  without  refractive  jxiwer, 

THE  DEGREE  OF  ASTIGMATISM  LIKELY  TO  PRODUCE  ASTOENOPIA. 

For  the  purpose  of  determining  what  degree  of  corneal 
astigmatism  would  be  likely  to  produce  asthenopia,  at  my 
requeist,  Dr.  A.  B.  Deynard,  one  of  niy  staff  of  assistant  sur- 
geons at  the  Manhattan  Kye  and  Ear  Hospital,  examined  one 
hundred  eyes  of  jiei'sons  not  suffering  from  asthenopia,  with 
reference  to  the  existence  of  corneal  astigmatism.  The  results 
of  this  examination  confirm,  I  think,  the  opinions  that  astig- 
matism is  a  more  imjwrtant  element  in  the  production  of  asthe- 
nopia than  hypermetropia.  and  that  we  maj'  now  enlarge 
Donders'  statement,  that  hyijermetropia  was  at  the  bottom  of 
most  cases  of  asthenopia,  and  isay  that  hypermeh'ojMc  astigma- 
lism,  or  hypermi'troj/ia,  or  both  combined^  are  at  the  bottom  of 
mosi  cases  of  fnie  asthenopia. 

The  ]}ersons  examined  by  Br.  Deynard  had  no  asthenopia, 
never  had  suffered  from  it.  and  we  should  not  on  «  priori' 
grounds  expect  them  to  be  astheuopic.  They  had  a  low  degree 
of  corneal  astigmatism,  and  a  low  degree  of  hypermetropia. 
They  were  not  myopic.  They  had  normal  eyes.  Normal  eyea 
are  seldoTn  asthenopic. 

My  tables  confirm  tlie  rule  laid  down  by  Javal.  that  cor- 
neal astigmatism  need  not  be  corrected,  unless  it  exceed  0.50 
diopter,  and  they  also  indicate  what  we  have  long  known,  that 
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a  considerable  degree  of  liypermetropia  may  exist  without 
asthenopia.  In  my  judgment,  we  may  with  propriety  and  with 
gi-eat  advantage  to  accuracy  and  consequent  benefit  to  the 
patients,  abandon  all  other  methods  for  determining  astigma- 
tism, except  in  very  rare  caseSj  and  trust  entirely  to  the 
ophthalmometer.  In  the  few  exceptional  cases,  there  remains 
paralysis  of  the  ciliary  muscle  by  atropia  or  scopolamine,  and 
the  teBts  with  glasses.  By  its  aid  and  a  set  of  teat-cards  and 
correcting  glasses,  without  a  mydriatic,  without  retinoscopy, 
we  may  determine,  in  a  vast  majority  of  cases,  whether  or 
not  corneal  astigmatism  exists,  what  its  degree  and  axis 
are,  and,  moreover,  prescribe  glasses  which  will  be  entirely 
satisfactory. 

The  subtraction  of  half  a  diopter  for  the  neutralizing  action 
of  the  lens,  will  generally  give,  in  asiigmattsm  with  the  ride^ 
the  degree  that  remains  for  correction,  and  as  Bonders  stated 
in  1864,  in  the  English  language,  the  total  astigmatism  of  the 
dioptric  system  of  the  eye. ' 

In  corneal  iistiguiatism  ag-ainst  the  rule,  the  action  of  the 
lens  does  not  {whatever  it  may  be)  practically  lessen  the  astig- 
matism. It  must  then  be  fully  or  over-corrected  in  order  to 
relieve  the  symptoms. 

It  required  more  than  twelvemonths  to  secure  ft  hundred  subjecte 
who  should  fulfil  the  judications  for  au  examination.  The  subjects 
were  obtained  t-hiefly  from  the  patients  iu  the  aural  clinics  and  from 
the  physicians  attending  the  practice  of  the  Manhattan  Eye  and  Ear 
Hospital,  and  from  the  attending  and  home  staff.  It  is  hardly  nec- 
essary to  state  that  great  care  was  taken  to  make  the  examina- 
tions accurate.  They  were  verj'  often  repeated  and  subjected  to  an 
ezamin^ttion  from  another  observer  tluui  Dr,  Deynard,  when  he  felt 
any  doubt  as  to  the  fitness  of  the  subject  in  the  fulfilment  of  tlie  con- 
ilitions  for  examination,  or  as  to  the  readings  of  the  ophthalmometer. 
Nearly  every  one  of  the  mibjects  had  vision,  Manj"  had  The 
examinations  were  made  in  a  room  uniformly  lighted.  This  is  a 
standard  sufficiently  exact  for  ordinarj'  reference  and  work.  From 
my  i>oint  of  view,  when  or  f  or  even  \l  — ,  is  ea.**ily  and  iluently 
obtained  it  \^  sufficient  vision  to  be  pronounced  normal.    I  do  not 
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mako  inveatigations  of  asthenopia  from  the  standpoitit  of  the  patient 
having  ideal  vi&ion,  or  that  which  the  most  far-seeing  eye  can  secure, 
but  rather  on  the  ahility  to  use  the  eyes  without  fatigue  for  a  proper 
period  of  time,  this  being  coincident  witli  ^Ij,  or  at  least  §J|  — . 

The  general  table  is  first  presented.  Afterward  it  is  classified  in 
Bub-tablcs,  and  an  analysis  made  of  its  results.  As  these  exaraina- 
tions  were  intended  chiefly  to  estimate  the  corneal  astigmatism^  the 
examinatit.in  of  the  axial  refraction,  suTt-called,  was  made  by  the 
ophtlmlmosciJpe,  and  in  some  instances  by  the  use  of  convex  glasses. 
If  atropia  had  been  used,  or  complete  paralysis  of  accommudation 
had  been  secured  by  an)*  meanSj  undoubtedly  even  a  large  percentage 
of  hypermetropia  would  have  been  found.  With  the  examinations 
as  made  there  were  nine  who  had  no  hypermetropia.  The  corneal 
aetigtnatism  was  as  follows: 


A  TABI>K  ShoWIUO  THB  CORIffKAIj  ASTIOMATTSM  OF  100  PKRSOJfS,  WITH 
NOBMAL  ViSIOK  4^  OR  |^ — »  AA'D  WITHOUT  ASTHENOPIA. 


Akh. 

Sex. 

Oucup^tlou. 

Vlolon. 

lion  by 

optith;u- 

1 

25 

M, 

PhysleiftD. 

2 

25  90° 

35  110" 

s 

37 

F. 

Nurse. 

a  90' 

3  00 

31 

M. 

Pliysiciari. 

25  90' 

as  00' 

i 

13 

M. 

Student. 

50  ftO' 

50  00" 

5 

IS 

F. 

Student. 

1  00= 

1  90' 

6 

20 

M. 

"Waiter. 

1  80° 

1  W 

7 

35 

F. 

1  90' 

1  90^ 

8 

23 

F. 

SpftiHPtresB. 

2 

75  OO  ' 

2 

75  BO' 

« 

40 

P. 

Dress  tuakej-. 

E. 

50. 90' 

E. 

50  wr 

10 

35 

Clerk. 

1  BO' 

1  W 

11 

M, 

Physic  inn. 

25  W 

12 

IS 

F. 

Dremtiuaker. 

1  90' 

1  tfO" 

13 

»3 

M. 

Bricklayer, 

1  90' 

w.  50  90' 

60  flO' 

14 

22 

M. 

Clerk. 

1  W 

1  on-- 

15 

23 

Porter. 

2.')  wv 

35  00 
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ILK  Showing  Corstxal  Astiomatism  of  100  PBBsoir&— (CofUinu«cO. 


Age. 

Sex. 

Occupation. 

87 

M. 

Physician. 

20 

M. 

Clerk. 

89 

M. 

Teamster. 

30 

M. 

Phyelcian. 

32 

M. 

SaUor. 

3o 

M. 

Porter. 

30 

M. 

f^ardener. 

33 

F. 

Phyrician. 

p. 

SeauiBtreBH. 

U 

M. 

Student. 

1  ss 

F. 

Stenographer. 

17 

P. 

Silk'picker. 

26 

F. 

Housewife 

26 

Janitor. 

16 

M. 

Student. 

40 

F. 

Housewife. 

30 

M. 

Clerk. 

18 

M. 

Student. 

23 

M. 

Fireman. 

21 

P. 

Housewife. 

i  19 

M. 

Student. 

1 

P. 

Housewife. 

i 

1  40 

M. 

Physician. 

t 

1  2C 

U. 

Mason. 

vision. 


t  30  75  90' 

;  30  60  90' 

19  w.  50  180° 
8— 


w.  60  90" 


20  —50  90' 
20  -  5090' 


;  20  25  cy.  90' 
30  25  cy.  90° 


Refrac- 
tion by 
Opbtbal- 
moHope. 

Javal. 

1 

25  90' 

1 

35  90 

1 

25  90° 

1 

25  90' 

2 

50  90° 

A 

2 

50  90° 

1 

Negative. 

1 

Nei^tive. 

1 

1  90° 

1 

1  90° 

4 

1  45° 

3 

N^ative. 

1 

1  OO'' 

1 

1  90' 

3 

50  90° 

2 

25  90° 

1 

25  00* 

1 

SO  90' 

8 

1  90° 

8 

50  90° 

E. 

75  90° 

£. 

75  90° 

2 

1  90° 

2 

50  90° 

4 
1 

1  UU 

1 

1  90' 

£ 

•HI  W 

2 

50  90° 

2 

50  90' 

8 

1.00  90" 

2 

50  90° 

2 

50  90  ' 

8 

1.25  90° 

8 

1.25  90' 

8 

50  90' 

2 

1.00  90' 

E. 

1  90' 

E. 

1  90' 

3 

3  00' 

3 

2  90' 

1 

50  90^ 

1 

50  90' 

1 

1  90° 

1 

1  90' 

E. 

25  90° 

E. 

25  90^ 

2 

50  90= 

2 

50  90° 

500 
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Tabe.k  Showino  Corxhal  A9TIOMATT8M  OP  100  Fkaaoss— {Continued). 


No. 

Apa. 

Bex. 

Oocupat  ion. 

40 

90 

M. 

PVi  V  ui  f  tifl.n 

a 

1 

00  180* 

1 

50 

41 

19 

F. 

T1lT*P  B  A 1 T 1  aIc  fl-r 

3 

35  90* 

2 

ST)  0*)' 

42 

30 

F. 

Clerk. 

2 

50  90' 

3 

50  00* 

4S 

OS 

H. 

pli  vfiiijiflji 

E. 

5U  ifO" 

E. 

JCegat  JVC. 

44 

28 

F. 

HoiiBewife. 

1 

1  00* 

I 

1  00" 

49 

40 

F. 

Housewife. 

1 

50  W 

1 

SO  90* 

46 

35 

M. 

PliyeiciiiD. 

1 

50  90* 

1 

50  90^ 

47 

2i 

F. 

Teacher, 

3 

1  90* 

2 

I  90* 

48 

i26 

F. 

Huut^ewife. 

1 

1.S5  fiO" 

1 

1.35  90* 

40 

21 

F. 

Waiter. 

2 

Nei^tiv^., 

2 

25  90" 

50 

as 

M, 

I 

50  90* 

1 

50  90* 

M 

21 

F. 

Housewife 

3 

1  90' 

a 

50  90* 

62 

IS 

F. 

2 

1  90* 

3 

1  90' 

53 

IB 

F. 

Sewing. 

1 

I^eK&tive. 

— 

1 

50  90' 

54 

IT) 

M. 

Student 

B 

1  90' 

1.25  90' 

55 

10 

F. 

Still  flnnt 

1 

56 

SO 

M. 

1  PFff  V  n  1  an 

25  180' 

1 

57 

38 

P 

2 

1  da" 

2 

1  90" 

58 

23 

F. 

Housewife, 

2 

1  90" 

2 

1  BO' 

50 

40 

Clerk. 

1 

Ne^tive. 

2 

Negative. 

60 

10 

F. 

Student. 

1 

1  90" 

1 

I  90' 

61 

17 

F. 

Clerk. 

Ijw.  1.90  ey. 

3 

2  90' 

"         1.00  <-v. 

S 

2  90" 

63 

32 

P. 

a 

1  90" 

1 

I  90" 

63 

an 

M. 

Clerk. 

3 

50  90* 

a 

50  M" 

64 

18 

M. 

Clerk. 

1  90' 

2 

1  90" 

65 

14 

F. 

School. 

8 

8  106' 

3 

3  90' 
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.B  SHOWIN0  COBNBAL  ASTIGMATISM  OP  100  PERSONS— (Con W«tt«<0. 


Sex. 


r. 

F. 
M. 
M. 
F. 
F. 
F. 
F. 
M. 
F. 
F. 
F. 
F. 
F. 
M. 
F. 
F. 
H. 
M. 
M. 
M. 
F. 
M. 
M. 
M. 
M. 
M. 


OccupatloD. 

Housewife. 

Housewife. 

Physician. 

Physician. 

Clerk. 

Housewife. 

Housewife. 

Housewife. 

PhyHician. 

Nurse. 


TIllOD. 


Housewife. 

Weaver. 

Servant. 

Dressmaker. 

School. 

Clerk. 

Driver. 

Bartender. 

Music  teacher. 

Clerk. 

Physician. 

School. 

Bookkeeper. 

Car<l  river. 


I  Refrac- 
I  tion  by 
Opathal- 
moacope. 


\  w.  1.90" 


1 

Negative. 

1 

Neoative. 
85  90* 

1 

1 

25  90° 

1 

26  90' 

1 

25  90' 

1 

25  90" 

1 

25  90° 

3 

1  90° 

2 

1  90° 

1 

1  90° 

1 

1  90° 

2 

25  180° 

2 

25  180° 

2 

50  90° 

2 

1.60  90* 

E. 

50  90° 

E. 

25  90° 

2 

50  90° 

2 

50  90° 

2 

* 
1 

50  90' 
50  90" 
50  90° 
50  90* 
50  90' 
50  90° 
1  180° 
60  180° 

2 

25  90° 

2 

25  90° 

2 

2  90° 

S 

1.80  00* 

1 

1  90° 

1 

1  90° 

2 

25  90° 

2 

25  90° 

1 

25  90° 

1 

25  90° 

1 

1.35  90* 

1 

1.25  JH)° 

2 

50  00" 

2 

■  0  90° 

1 

I  75° 

1 

1  m" 

2 

50  90" 

2 

50  90' 

E. 

Nepative. 

E. 

50  wr 

2 

1  »K)' 

2 

I  90° 

1 

1  110^ 

I 

NeRative. 

1 

50  1*0' 

2 

2  90' 

TABiiH  SHowiKOt  CoRHUAii  AsTi&UATisM  OF  100  Pkrsons — {CoiUinued), 


No. 

Sex. 

Occupatloa. 

Befrmc> 

Ophthal- 

40 

M. 

B. 

25  90" 

50  90" 

94 

18 

E. 

Dressmaker. 

3 

1  90' 

3 

1  90" 

&5 

21 

F. 

Housewife. 

(liw.  JKlc.  105' 

3 

1  105' 

3 

50  W 

96 

34 

M. 

Student. 

■ 

S 

Negative, 

a 

Negative. 

07 

25 

M. 

Physician. 

1 

1 

50  00" 

98 

33 

M. 

Phyaiciaii. 

I 

1 

50  90* 

!» 

F. 

E. 

SO  00' 

- 

K 

50  »0* 

100 

in 

F, 

DresFinaker. 

3 

50  90" 

2 

25  90' 

Tablb  op  those  Who  whhe  not  Pound  to  dk  Hvpewmktropic. 


No. 

Sex. 

Occupation. 

—  —       —  , ,  1  

AiuiKituUau. 

1 

40 

Female. 

Dreesuiaker, 

0.5O 

90' 

3 

33 

Female. 

Stenographer. 

0.75 

90' 

S 

23 

Male. 

Fireinftn. 

1.00 

no* 

4 

S« 

Male. 

Phj'&ician. 

25 

w 

5 

2*1 

Male. 

PhysioiAn. 

R.  E.  0.50 

90- 

L.  E-  .... 

None. 

G 

40 

Male. 

PhyHiL'ian. 

R.  E.  0.50 

1)0' 

L.  E.  0.25 

W 

7 

SI 

Mate. 

Phyeieian. 

RE.  .... 

L.  E.  0.50 

90' 

8 

40 

Male. 

PhyHiei»u, 

R.  K  ,  11.25 

90" 

L.  E.  0..^)0 

90' 

9 

Female, 

Singer. 

0.50 

90" 

It  will  be  seen  tliat  not  oui^of  these  who  had  nohypermetropia  by 
the  ophtbalmosco[>e  were  without  corneal  astigmatism  at  least  in  one 
eye,  but  only  two  had  suflBcient  corneal  astigmatism  (Cases  II.  and 
III.  of  the  sub-table)  to  require  correction.  One  had  1  diopter,  the 
other  J  of  a  diopter.  There  are,  then,  good  reasons  why  those  cam- 
prising  this  table  should  nut  lie  asthenopic  Without  hypermetropia, 
except  of  a  low  grade  at  the  very  most,  and  in  only  one  case  with 
astigmatiam  of  a  de^jee  to  usually  warrant  correction,  it  would  be  a 
Burpnse  if  these  subject-8  had  atithenopin  from  local  causes. 

Of  the  one  hundreili  five  had  no  aatigmatism  in  either  eye.  All 
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of  these  were  hyperopic,  four  to  the  degree  of  one  diopter  and  one  to 
that  of  three  diopters. 

With  No  Astiohatism. 


So. 

Ar». 

Sex. 

OccupatioD. 

Vision. 

Hyperopia. 

1 

30 

Male. 

Physician. 

1  D. 

2 

19 

Female. 

Student. 

1  D. 

3 

40 

Male. 

Clerk. 

R.  1  D. 

L.  2  D. 

4 

25 

Female. 

Housewife. 

1  D. 

6 

24 

Male. 

Student. 

n 

3  D. 

As  far  as  this  table  indicates  anything,  it  shows  that  hyperme- 
tropia  of  itself  is  not  necessarily  a  cause  of  asthenopia.  The  one  case 
of  a  moderately  high  degree,  three  diopters,  was  that  of  a  student  of 
nineteen  years  of  age.  She  may  yet  have  asthenopia  if  three  diopters 
of  hyperopia  be  sufficient  to  cause  it.  It  should  be  remembered  that 
all  these  subjects  were  questioned  not  only  as  to  having  asthenopia 
at  the  time  of  examination,  hut  also  as  to  whether  they  ever  had  had 
an  attack  of  inability  to  continue  to  use  their  eyes  in  near  work. 

There  were  eight  who  had  astigmatism  in  one  eye  only. 


ASTIOMATISM  IN  ONK  E\K  ONLY. 


Age. 

Sex. 

Occupation. 

vision. 

D. 

ABti{pnatf8Ri. 

1 

84 

M. 

Physician. 

1  D. 

L.  E.  0.25  90° 

2 

85 

M. 

Porter. 

3  D. 

R.  E.  1.00  45° 

8 

28 

M. 

Phyftician. 

None. 

R.  E.  0.60  W 

4 

21 

F. 

Waitreoet. 

2  D. 

L.  0.25  90' 

5 

18 

F. 

Seamstress. 

1  D. 

L.  E.  0.60  90° 

6 

86 

M. 

Clergyman. 

1  D. 

R.  E.  0.25  180° 

7 

21 

M. 

Physiciau. 

None. 

L.  E.  0.50  90° 

8 

40 

M. 

Bookkeeper. 

ID. 

R.  1.00  110" 

No.  2  in  this  case  has  the  optical  conditions  to  cause  asthenopia. 
There  is  a  considerable  degree  of  hyperopia  (3  D.)  and  astigmatism 
in  one  eye,  of  one  diopter  axis  45".  This  subject,  however,  has  an 
occupation  not  necessarily  involving  much  use  of  the  eyes  upon  near 
objects,  and  he  may  escape  until  he  is  presbyopic,  when  if  he  reads 
much  he  may  require  a  correction  of  his  astigmatism  in  one  eye  to 
be  comfortable;  but  if  he  reads  ver^*  little  he  may  not  need  anything 
but  spherical  glasses. 

Another  of  this  table,  No.  8,  a  bookkeeper,  would  be  presumed  to 
require  correction  of  his  refractive  defect,  for  he  has  one  diopter  of 
hypermetropia  added  to  a  diopter  of  astigmatism,  the  latter  in  the 


right  eye,  axis  llO**.  The  remainder,  however^  I  do  not  tbtnk  would 
be  expected^  even  under  considerable  use  of  the  eyes,  to  have  astlie- 
Dopia. 

Thirteen  hfid  leas  than  half  a  diopter  in  both  eyes,  as  follows: 
Lkss  than  Half  a  Dioptkb  oe*  AsTiaaATisM  in  Both  Etes. 


Tfo- 

1 

Male, 

2 

u 

Male. 

3 

Hal«. 

4 

40 

Female. 

38 

Male. 

« 

SO 

Male. 

7 

28 

Feiuale. 

8 

40 

Male. 

9 

23 

Male. 

10 

37 

Male. 

11 

20 

Male. 

12 

25 

Mal«. 

13 

31 

Male. 

Occupatioa. 

Clerk. 

Scholar. 
W^eavpr. 
H<jut<ewife. 
Physicijiii. 

Hnuuewife. 

Physician. 

Porter. 

Physician. 

Clerk. 

Physician, 

Physician, 


D. 


AaUgniMlttiL 


ID. 

90" 

2  D, 

0.3.1 

90' 

3  D. 

0.25 

90' 

I  D. 

00" 

1  D. 

0.25 

HO" 

1  1>. 

0  25 

2  1). 

0.35 

90" 

None. 

0.25 

90* 

1  D. 

0.25 

90- 

1  I), 

0.25 

90* 

1  D, 

0.25 

90" 

3  0. 

as5 

1  D. 

0.25 

90* 

Not  one  of  this  table  can  be  said  to  be  liable  to  asthenopia  from 
refractive  error,  unless  two  diopters  of  hyperopia,  which  four  of  the 
subjects  had,  are  thought  to  constitute  such  a  Lability . 

Twenty  had  astigmatism  of  just  one-half  a  diopter  in  both  eyes. 


ASTiaMATISM  OF  0W1t-KAL»'  A  DiOPTKft  IN  EACS  EtK. 


As*. 


!}2 
SI 


27 
25 
24 
40 
35 
95 
40 
19 
2M 
30 


20 

36 
IS 
40 


Female. 

Male. 

Female. 

Feiuala. 

Male, 

Male. 

Male. 

Fell  tale. 

FfiualR 

Male. 

Male. 

Feuiatti. 

Male. 

Male. 

Male. 


Fenjale. 

Male. 

Male. 

Mal««. 

Female. 


OcciipatkoTi. 


Singer. 

Physician. 

Telejjrapher. 

DresHuiaker. 

Bartender. 

Clerk. 

Clerk. 

Nupse. 

Housewife. 

Physidaii, 

Phy**ician. 

Mouse  wifB. 

Student. 

Mason. 

PIivBiiiian. 


Clerk. 

TeaiiiBt-er*, 

Janitor. 

Student. 

DrewHiiiaker. 


Noae. 

1  D. 
R.  3  D. 
L.  ID. 

1 

2  D. 
2  D. 
2  T>. 

2  n. 

1  D. 
1  D. 

1  D. 

2  1V 

1  D. 

2  IX 

190* 

1  D.  190' 

a  i>, 

2  l>. 

3  n. 

I  IX 
None. 
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In  only  one  of  these,  No.  15,  a  physician,  was  the  axis  180°  (as- 
tigmatism against  the  rule).  Here  we  might  expect  asthenopia,  or 
at  least  if  it  occurs,  we  certainly  would  explain  it  by  the  existence  of 
half  a  diopter  of  astigmatism  against  the  rule.  In  none  of  the  other 
of  this  table  of  twenty  cases  should  we  expect  asthenopia.  The  as- 
tigmatism equalled  0.75  of  a  diopter,  as  follows,  in  two  subjects: 


Age. 

S«x. 

'  Occupation. 

Vision. 

Hypermetropla. 

Axis 
of  As. 

1 

a 

23 
33 

Female. 
Female. 

Seamstress. 
Stenographer. 

ft 

as. 

JNone. 

90° 
00° 

Three-fourths  of  a  diopter  (axis  90°)  is  the  first  d^ree  of  corneal 
astigmatism  that  I  am  in  the  habit  of  correcting.  One  of  these 
patients  it  will  be  noted  had  two  diopters  of  hypermetropia. 

Twenty-five,  or  one-fourth  of  the  whole  number,  had  1  D.  of  as- 
tigmatism in  each  eye,  as  follows : 


No. 

Age. 

Sex. 

Occupation. 

1 

12 

F. 

Student. 

a 

26 

M. 

Waiter. 

8 

25 

F. 

Dressmaker. 

4 

18 

F. 

Dressmaker. 

5 

22 

M. 

Clerk. 

6 

82 

M. 

Sailor. 

7 

26 

M. 

Gardener. 

8 

26 

F. 

Housewife. 

9 

33 

M. 

Fireman. 

10 

32 

F. 

Housewife. 

11 

28 

F. 

Housewife. 

12 

19 

F. 

Housewife. 

18 

23 

F. 

Housewife. 

U 

28 

F. 

Housewife. 

15 

16 

F. 

Student. 

16 

22 

F. 

Dressmaker. 

17 

,8 

H. 

Clerk. 

18 

15 

F. 

Clerk. 

10 

21 

F. 

Housewife. 

SO 

25 

F. 

Dressmaker. 

21 

24 

F. 

Music  teacher. 

23 

M. 

Student. 

28 

\l 

F. 

Dressmaker. 

24 

85 

M. 

Clerk. 

25 

21 

F. 

Teacher. 

Hypermetropia. 


R.  E. 
L.  E. 


1  D. 
1  D. 
1  D. 


D. 
D. 
D. 
D. 
D. 
None. 
1  D. 

1  D. 

2  D. 

2  D.,  R.  E.  85° 
2  D. 

1  D. 

2  D. 

1  D. 

2  D. 
1  D, 
1  D. 
1  D. 

1  D.,  R.  E.  75° 

L.  E.  90' 

2  D. 
1  1). 

1  D. 

2  D. 


In  this  table  the  symmetry  of  the  conditions  is  interesting.  The 
axis  was  90**  in  all  of  the  cases  but  two.  In  one  eye  of  one  of  these, 
it  was  85".    In  one  of  the  others  it  was  75°.    The  hypermetropia  also 


was  one  diopter  in  two-thirds  of  the  subjects. 

In  seven  cases  it  was  two  diopters. 


In  one  case  there  was 


none. 


In  four  of  the  subjects  the  corneal  astigmatism  was  more  that 
one  diopter  iu  botlt  eyes,  as  follows: 


No, 

Age. 

vision. 

H. 

1 

80 

Male. 

Clerk. 

a  D. 

J,25 

2 

2H 

Female. 

Housewire. 

1  D. 

1.25 

3 

U 

Female. 

Student. 

3D. 

S.0O  m 

4 

32 

Driv«r< 

H 

1  D. 

1.35  H 

No  doubt  the  third  one  of  the  table,  who  was  one  of  fourteen  otlier 
students  examined,  if  she  remains  a  student  or  in  any  occupation  re- 
quiring close  use  of  her  eyes,  will  require  glasses,  for  she  has  three 
diopters  of  astigmatism,  added  to  three  diopters  of  hyperopia.  The 
others  may  easily  escape  the  need  of  Correction  of  the  astigmatism, 
nntil  presbyopia  comes  upon  them. 

In  twenty-aix  of  the  subjects  the  eyes  of  the  same  subject  differed 
in  the  degree  of  aatigmatism  a&  follows : 


No. 

Sex. 

OocupAtlon. 

Vlilm, 

AxU. 

1 

34 

Male. 

Phyeician. 

H 

1  D. 

R.  Noue. 

L.  0.35  ^ 

2 

32 

Male. 

Bricklayer. 

1  D. 

R.  1  D.  m 

L.  1  rjo  ^ 

3 

35 

Malt-. 

Porter. 

4D. 

K.  1  D.  4a' 

h, 

L.  None* 

4 

28 

Female. 

Porter. 

SD. 

R.  0.50  ^ 

L.  «).25  ■ 

G 

Feumle. 

Seaiiistr^ha. 

ID. 

R.  ].2a  m 

L. 

h.  o-sn 

e 

2A 

Male. 

Student. 

a  D.,  1  D. 

1,25  M 

7 

17 

Feu  i  ale. 

Silk-pieker, 

R.  t.oo  m 

L. 

h.  0.50  ■ 

6 

Mole. 

Btudeiit. 

2  D. 

R.  0.50  ■ 

L. 

a  D. 

L.  1  D.  ■ 

& 

18 

Mal«. 

Btudeut. 

3  D. 

R  o.m  ■ 

U  1  D.  ■ 

10 

IB 

Female. 

Dregjimaker. 

H 

3  D. 

H.  0.25  ■ 

L.  O.&O  ■ 

11 

Male. 

FhyMciau. 

H 

ISone. 

0  50  ■ 

la 

31 

Female. 

WaJ  trees. 

H 

2D, 

H.  None.  ■ 

L.  0.25  ■ 

IS 

£1 

Female. 

Housewife. 

aD. 

H.  1  ir  ■ 

L.  0.50  ■ 

u 

18 

Female. 

^eaiUBtrefiis. 

1  D. 

R.  None.  ■ 

L.  O.SO  ■ 

15 

Mate. 

Student. 

U 

2  D. 

R.  1.00  ■ 

L,  1.U5  ■ 
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No. 

Age. 

Sex. 

OccupatioD. 

vision. 

H. 

Axis. 

___ 

16 



36 

^ — .  . 

Clergyman. 

1$ 

1  T> 

Ij.  Hone. 

17 

10 

Female. 

Housewife. 

K 

3D. 

R.0.50 

r  IT* 

Lj.  I  U. 

AV 

Male. 

Physician. 

to 

R.  0.50 

Li.  U.  AO 

19 

32 

Female. 

Housewife. 

H 

ID. 

R.  1.00  180° 

L.  0.50  180° 

oervaui. 

n 

.e  J-/. 

R  9  nn 
L.  1.50 

21 

21 

Male. 

Physician. 

3  D. 

R.  None. 

L.  0.50 

22 

40 

Male. 

Bookkeeper. 

U 

1  D. 

R.  1.00  110° 

L.  None. 

23 

40 

Male. 

Physician. 

an 

fa 

None. 

R.  0.2,'i 

L.  0.50 

24 

21 

Female. 

Housewife. 

3D. 

R.  1.00  105° 
L.  0.60  90* 

25 

25 

Male. 

Physician. 

ID. 

R.  0.25 

L.  0.50 

20 

19 

Female. 

Dressmaker. 

10 

3D. 

R  0.50 
L.  0.25 

The  analysis  of  this  table  shows  that  eight  were  under  twenty 
years  of  age,  so  that  their  danger  from  asthenopia  is  by  no  meanft 
past.  The  axis  of  astigmatism  was  90''  except  in  four  cases.  In 
one  it  was  against  the  rule  on  both  sides,  or  axis  180**. 

It  is  seen  at  a  glance  that  thirteen  of  the  one  himdred,  namely, 
the  two  waiters,  the  bricklayer,  the  two  porters,  the  gardener,  the- 
janitor,  the  fireman,  the  mason,  the  bartender,  the  car-driver,  the 
sailor  and  teamster,  had  occupations  that  did  not  necessarily  or 
probably  involve  any  use  of  tlie  eyes  on  fine  or  near  objects.  Un- 
doubtedly such  subjects  have  immunity  from  asthenopia,  as  com- 
pared with  persons  like  the  others  of  the  total  number,  who  must  of 
necessity  use  their  accommodative  power  very  considerabh',  and  in 
the  case  of  seamstresses  and  dressmakers  generally  beyond  proper 
limits;  but  it  never  should  be  forgotten  that  sound  eyes,  like  other 
sound  organs,  are  the  better  for  use. 

I  should  have  much  preferred  to  make  these  examinations  only 
upon  persons  of  the  age  of  at  least  twenty-live  years.  The  school- 
children in  the  list  are  not  so  good  observers  as  to  the  existence  of 
asthenopia,  nor  can  they  be  said  to  be  beyond  the  danger  of  it,  until 
they  have  come  to  years  when  study,  seriously  and  for  several  con- 
tinuous hours,  is  habitual.  But  it  is  very  difficult  to  secure  even  the 
class  I  have  found  with  closer  discrimination  than  Dr.  Deynard  has. 
made.  We  have  therefore  made  this  presentation  as  a  fair  beginning 
only  of  a  line  of  investigation  which  promises  considerable,  addition 
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to  our  knowledge  of  the  normal  refraction  of  the  eye.  This  table 
adds  to  the  already  overwheluiiTig  evidence  that  eminetropia  is  au 
ideal  condition.  It  is  doubtful  if  the  use  of  atropia  would  have  left 
one  case  of  the  general  table  tbnt  was  neither  hypermetropic  in  the 
axis  of  the  eye  or  in  tlie  cornea.  Negativelj^,  the  fact  that  the  larger 
proportion  of  theise  had  not  the  condition,  that  is  to  say,  a  consider- 
able degree  of  astigmatism,  that  would  lead  us  to  exjject  asthenopia, 
were  it  uucorrectetl,  while  nearly  all  had  hypt rmetropia,  and  of  a  de- 
cided degree,  leads  na  to  l.>elieve  that  hypermetropia  is  not  a  powerful 
factor  in  pritducing  asthenopia,  and  that  Donders'  teaching  remaina 
trut^,  that  one  to  two  diopters  are  readily  overcome  in  youth. 

I  consider  in  analzying  the  table  of  one  hundred  that  eleven  had 
optical  conditions  that  would  generally  be  considered  sufficient  to  ac- 
count for  aatheuopia  did  it  occur. 

OOCUPATTGKS. 


Physioiftijs                     ,   18 

etti<leiit8    13 

DresHiiiakerfi  or  Seamstreoaee   13 

Clerks   la 

Stenotfmipb^T   1 

Bilk-pU'ker   1 

Telcyrniipher   1 

Music-teaclier    1 


Teacher  . . . , 

Weaver , . , , . 
Bookkeeper , 


Total. 


The  above  table  may  be  said  to  comprise  those  who  have  asthenopic 
occupations. 

Noir-AsTBKNOPic  cJccaPATioira. 


Kureee.   2 

Waiters  ,   3 

Bricklayer   1 

Port*-rs     a 

Teaiustera   3 

Sailor   1 

Cfardpner  ,   1 

Janitor  ....    1 


FLretu&n .  _ , 
Mmod . 
Bartender . 
Car-driver. 
Servant  . . . 


Total  ,  ,  36 


Donders  is  sometimeK  erroneously  quoted  as  saying  that  ^ 
— about  a  diopter — of  astigmatism  may  be  considered  normal,  but  bf 
Bays  exactly  the  reverse  of  thie,  for  example:  If  it  (corneal  aatig- 
msitism)  amount  to  or  more,  it  muat  Ijo  consider^  as  abnormal.' 
Then  again  he  is  more  emphatic  (on  page  512):  Boundaries  be- 
tween normal  and  abnormal  astigmatiam  do  not  exist  when  it  attaint 
the  degree  of  -jV  (1  diopter).  I  have  eddied  it  abnormal  because  th* 
distxirlmnce  of  vision  is  of  that  nature  that  cylindrical  glasses  are  de- 
sirable for  ittf  improvement,  but  otherwise  it  is  evident  that  the  limit 
I  have  tiled  upon  is  rather  arbitrary.  With  much  slighter  degrees 
the  acuteness  of  vision  is  no  longer  perfect*" 
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Dondera  then  goes  on  to  show  that  an  astigmatism  in  his  own 
eyes  of  about  was  capable  of  being  improved  by  cylindrical 
glasses.  He  criticises  Knapp's  sfeindard  of  normal  astigmatism  aa 
being  too  high.  He  n\so  &iiys  that  of  forty  to  fifty  eyes  one  at  least 
ia  disturbed  in  its  functions  by  astigmatism.  With  his  eJtact  knowl- 
edge of  the  frequency,  the  axis  of  greatest  curvature,  the  degree  of 
what  constitutes  an  abnormal  astigmatism,  Donders  marked  out  the 
road  on  which  many  of  us  are  now  travelling ;  that  is  to  say,  that  as- 
tigmatism, and  not  hyperopia^  is  the  dominant  cause  of  asthenopia. 
Uiiportant  as  is  the  axial  length  of  the  eyeball  in  one  respect,  the 
acuity  of  vision,  in  the  production  of  asthenopia,  the  corneal  astig- 
matism is  more  important  I  do  not  claim  that  this  is  Dondera* 
teaching.  He  did  not  know  of  tho  frequency  of  astigmatism  i^f  a 
considerable  degree.  He  could  not  then  teach  this.  It  wa.4  his  idea 
that  hypermetropia  was  at  the  bottom  of  most  asthenopia ;  but  I  do 
claim  that  this  dtictrine,  with  our  increased  facility  in  determining 
the  degree  of  astigmatism,  is  legitimately  deduced  from  the  principles 
that  be  laid  down  in  discussing  astigmatism.' 

Donders  ia  very  clear  on  the  subject  of  the  lessening  of  the  corneal 
'astigmatism  by  the  lens.  He  thinks  that  occasionally  the  lens  may 
increase  the  corneal  astigmatism,  but  commonly^  it  diminish^  it. 
He  says  that  the  lens  niay  take  part  in  astigmatism  in  two  ways 
"  by  the  form  of  curvature,  and  by  an  oblique  position."  Those  wlio 
lightly  estimate  the  ophthalmometer  as  a  means  of  determining  the 
degree  and  axis  of  astigmatism  are  constantly  speaking  of  thisactiou 
of  the  lens,  as  if  it  wera  something  that  cannot  be  estimated,  and 
which  destroys  the  value  of  the  readings  of  the  Javal  and  Schiotz  in- 
strument. The  measurement  of  thousands  of  eyes  by  the  ophthal- 
mometer in  the  hands  of  Javal  and  his  folhtwers  has  demonstrated 
the  truth  of  Bonders^  statement  that  the  lens  commonl}'  lessens  cor- 
neal astigmatism — and  this  is  a  recent  observation — by  about  one* 
half  a  diopter  when  the  axis  is  90°,  while  none  at  all  when  the  axis 
is  IBO'  in  hypermetropic  eyes,  and  90°  in  myopic' 

I  am  hardly  able  to  comprehend  the  state  of  mind  of  a  writer 

'Id  a  paper  upon  the  a.s<tlienr>pia  of  aatigniatic  individuals.  Dr.  George  T. 
Bull,  of  Paris,  formerly  of  New  York,  read  before  the  French  Ophtlialniologieal 
Societyt  sUiteei  his  belief  that  asthenopia  19  most  frequeut  in  astigmatiBTii  iltrect 
(acoorUing  to  the  tuIl'),  aad  in  nnxt;d  oi^ttgmatiBni.  He  cta.'^ified  astii^niatiBm 
m  dire<!t,  iorerae,  oblique,  and  mixed. — ComptcH  Reudus  de  la  Hocwl^  Fran^aiae 
d  ■  Ophthalmologic. 

*  Loc.  dt..  p.  131, 

*  The  preceding  is  an  extract  from  my  paper,  in  the  Medieal  tle<:ord,  Nor. 
20th.  tti92. 
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Upon  ophthalmology,  who  objects  to  the  ophtliaimometer  because  it 
is  rather  exijeiiaive.  "  JavaVa  optometer,  though  tifforJiug  aHimple 
ai]d  trustworthy  means  of  calcalatiDg  the  iiniuunt  of  astigmatic), 
haa  the  disadvantage  of  being  expensive." '  This  is,  indeed,  true, 
tiince  it  costs  about  seventj-five  dolJara,  but  a  case  of  lenses  is  also 
expensive,  and  the  instruments  for  operating  upon  the  eye  are  expen- 
sive. If  the  ophthalmometer  is  as  important  an  instrument  a;*  the 
present  writer  believes  it  to  he,  even  if  it  coat  tenfold  what  it  now 
does,  it  would  certainly  be  indiBpensable  in  the  practice  of  ophthid- 
mology. 


*  B^uy  :  ^^DUBaees  ot  the  Eye,"  Americii.ii  tnlilion,  Philadelphia,  iBilS. 
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ASTIGMATISM  {Contmmd), 

Dia^osiB. — The  Importance  of  the  Ophthatmometer,— The  Various  Tests  with 
Dials. -^Teets  with  Ordiaary  LetteiG  Suflicient.— Retinoacopy  and  the 
OphEhatmometer. — The  Increase  of  Corneal  Astigmatisui. — Loriug'sTest  of 
t\w  Existence  of  Astiginatiani. — Conspciuencea  of  Uncorrpctfd  Astigmatism. 
— The  Degree  of  Hypennetropia  to  be  Left  Uncorrected.— More  Attention  to 
Asthenopiek  in  our  Country  than  in  Others, —Muscular  Aisthenopia, -De- 
pendent Chiefly  on  AstigmatUm. — Traceable  to  Weakened  ConHtitutional 
Conditiontj.  — Illustrative  Ca-sea. — NomenclatuTe, — Statistics,  showing  Enrols 
of  Refraction  to  he  the  Rule  id  the  Hunaau  Race. — How  Much  can  be  Done 
witJi  Want  of  Etiuilibriuni  of  Ocular  Musclea. — Sir  Williani  Rowan  llaniil- 
toDi- — ^Study  uf  the  Cauaatioc  of  Disease. — Caw*  showing  that  the  Correction 
of  Aatipnmtisrn  Relieved  the  Asthenopia. — The  Over- Estimation  of  the  Value 
of  QIae  es.— De{>endenee  of  Mi^aine  upon  Asti^tnatisni. — Deplorable 
Results  from  Long-Continued  EtEorCs  to  Restore  Muscular  Balance  of  the 
Eyes. — Double  Vision. 

There  are  many  refraction  cases  where  we  could  accomplish 
more  for  our  patients  than  we  do,  did  they  have  the  requisite 
patience  to  adapt  tliem&elvea  to  what,  for  a  few  days,  may  ))e 
rather  trying  conditions.  Such  a  case  is  one  I  am  treating 
while  these  pages  are  passing  through  the  press. 

A  lady  of  57  yeara  of  age,  very  well  preserved  for  her  years,  haa 
myopic  astigmatism  in  the  left  eye,  anioiinting  to  3  D.  against  the 
rule.  With  that  eye  she  is  still  able  to  read  without  a  glas9»  but 
she  has  considerable  asthenopia.  In  the  fellow-eye  she  has  hyi^er- 
metropic  astigmatism  of  2.J  D.,  -ahoagain.-it  the  ride.  With  this  eye 
she  cannot  read^  but  she  has  tolerably  good  vision  at  a  distance 
without  a  glass,  that  is  to  say,  I  can  adjust  a  glass  to  the  left 
eye,  that  ia,  a  convex  rylindricnl,  with  which  she  can  read  from 
seven  to  twelve  inches,  while  in  the  other  eye,  I  can  bring  the  vision 
up  to  ^  with  a  spherical  and  cylindrical  glass  combined.  Although 
she  complains  bitterly  of  asthenopia,  she  is  not  willing  to  mate  a  fair 
trial  of  the  glass  for  reading,  and  also  the  glass  for  the  distance, 
because,  as  she  states,  immediately  after  the  trial ;  Why,  I  can  read 
without  a  glass  with  that  eye,  and  I  can  see  pretty  well  at  a  distunoe 


with  the  other  eye  without  one."  I  am  persuaded  that  with  a  little 
trial  she  would  be  able  to  use  both  eyes,  but  she  has  become  accus- 
tomed to  her  sight  tm  it  is,  and,  although  she  seeks  advice,  she  has 
not  the  courage  to  take  it. 

niAOHOBIS. 

For  those  who  have  no  ophthalmometer,  the  dia^osis  must 
still,  if  exact,  be  made  by  means  of  a  mydriatic.  I  insisted  upon 
the  importance  of  using  atropia  before  the  ophthaknometer  was 
perfected,  in  various  papers,  which  I  may  claim  contributed 
somewhat  toward  the  general  adoption  of  the  method  in  this 
country.  I  have  not  changed  my  opinion  that  a  mydriatic, 
in  the  absence  of  a  practical  instrument  for  measuring  the 
comea»  is  essential,  but  I  have  entirely  abandoned  it  since  I 
had  a  good  knowledge  and  e:sperience  of  the  usefuhiees  of 
the  method  I  now  adopt.  It  is  also  practised  by  my  stuff 
in  the  Manhattan  Ear  and  Eye  Hospital.  The  method  of 
I>aralysis  of  the  accommodation,  by  means  of  a  mydriatic  is  a 
certain  one.  and  will  furnish  excell<*nt  results  in  fitting  glasses* 
but  it  is  extremely  irksome  and  trying  to  the  patient*  and  at- 
tended by  a  slight  degree  of  danger  to  the  general  health.  The 
use  of  homatropine  is  thought  by  many  to  be  equally  efficient,  and 
not  so  troublesome  to  the  patient,  but,  granting  all  this,  it  is 
much  inferior  to  the  method  with  the  ophthalmometer. 

In  persons  of  forty  years  or  over,  a  diagnosis  of  astig- 
matism may  be  made,  and  its  correction  accomplished  by  the 
aid  of  the  test-t^TJes  and  glasses  alone,  I  never  practised  nor 
have  I  recommended  any  use  of  atropia>  or  any  other  mydriatic 
for  the  determination  of  the  refraction,  in  persons  of  this  time 
of  life.  I  have  always  deplored  the  unnecessary  use  of  such  s 
trying  agent  in  those  cases.  The  accommodation  is  sufficiently 
at  rest  if*  when  the  age  of  forty  is  passed,  vision  is  adjusted  for 
infinite  distance,  without  the  use  of  any  paralyzing  agent.  I 
cannot  too  strongly  argue  against  the  use  of  a  mydriatic  in  soch 
cases  as  unnecessary,  although  advocated  by  certain  vrriten* 
who  have  a  high  idea  of  the  inHuence  of  the  refracdon  cC  tfa» 
eye*  upon  certain  neuroses  such  as  chorea  and  epiJepsr, 

In  the  earlier  days  of  the  study  of  astigmatism,  great  sknm 
was  laid  by  all  experts,  upon  the  use  of  the  various  tests  whh 
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dials  (Green),  letters  made  up  of  vertical  and  horizontal  stripes 
(Pray).  They  were  most  instructive  and  useful  in  the  early 
days,  and  added  much  to  the  facility  of  studying  what  was  then 
a  newly  discovered  science,  but  I  had  for  yeai^  found  that  a 
good  set  of  test- types  answered  all  the  purposes  of  the  teats 
with  vertical  and  horizontal  stripes,  as  did  other  oculists. 
Still  authorities  of  deservedly  high  repute  use  them,  but  I  urge 
my  readers  to  give  thera  up,  or  not  to  begin  with  them,  as 
being  entirely  unnecessary.  Our  work  is  greatly  simplified  by 
omitting  to  use  them.  When  a  scientific  work  becomes  thor- 
oughly understood,  it  is  always  made  simpler. 

The  reason  that  the  test  with  oi-dinary  letters  is  sufficient  is 
the  following.  All  letters  are  made  up  of  vertical  and  horizontal 
lines,  and  a  patient  with  astigmatism  of  any  considerable  degree 
is  soon  found  to  stumble  over  certain  of  them,  while  he  pro- 
nounces others  easily.  He  will  be  apt  to  miscall  the  letters 
which  are  made  up  predominantly  of  vertical  or  horizontal 
stripes^  according  to  his  astigmatism,  I  am,  therefore,  in  the 
habit  of  noting,  after  examination,  if  the  patient  read  fluentl}^ 
calling  all  letters  equally  well,  or  if  he  miscalled.  If  the  latter 
occurs,  I  regard  it  as  indicative  of  the  existence  of  astigmatism. 
Consequently  I  taught  my  pupils,  that  it  is  a  circumstance 
(iidicating  astigmatism  when  a  patient  is  able  to  read  f  g  or 
If  after  a  fashion,  but  who  hesitates  and  finally  tniscalls  cer- 
tain letters. 

EXAMINATION. 

It  is  well  to  be  as  objective  as  possible  in  all  our  examina- 
tions of  the  body — to  rely  as  little  as  possible  on  the  subjective"^ 
ideas  of  the  patient.  A  test  of  the  visual  power,  however  care- 
fully conducted,  ia  a  subjective  observation,  while  that  with  the 
ophthalmometer  and  the-ophthalmoscope  may  be  considered  ob- 
jective. 

With  a  little  practice  with  the  ophthalmometer,  retinoscopy 
also  becomes  of  very  little  value.  Loring  never  considered  it  of 
any  importance,  as  I  have  shown  in  an  earlier  chapter.  Much 
and  compiicatetl  apparatus  is  always  an  index  of  impracticable 
knowledge,  Retinoscopy  consumes  much  time,  it  ia  a  more 
33 
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subjective  methcKl  than  that  of  measuring  the  curvature  of  the 
cornea,  that  is  to  say,  it  leaves  considerable  to  the  jutlgment  of 
the  observer,  as  to  the  numi>er  of  the  glass  that  coiTects  the 
error,  and  is  only  of  certain  value  when  the  eye  is  under  the 
influence  of  a  mydriatic.  This  latter  is  just  what  the  use  of 
the  ophthalmometer  avoids. 

I  can  hartlly  sufficiently  condemn,  as  illogical  and  useless,, 
the  plan  of  using  the  ophthalmometer,  and  then  verifying  its 
readings  by  the  use  of  atropia  and  retinoscopy.  This  is  as  if  a 
mariner,  after  having  made  a  good  observation  with  the 
sextant,  declined  to  record  his  latitude  until  he  had  verified  it 
by  dead  reckoning.  Even  the  use  of  test-glasses  in  many 
oases,  of  wliich  an  example  is  here  given,  as  a  type  of  a  large 
number,  may  be  dispensed  with,  if  we  have  f5atisfie<l  ourselves- 
by  a  careful  ophthalmoscopic  examination  that  no  lesion  exists 
in  the  fundus,  leus,  or  vitreous,  and  the  test-cards  show  |-J  or 
more  to  express  the  distant  vision. 

If  a  young  patient  complains  of  asthenopia,  and  the  vision 
is  f  I  or  as  is  often  the  case,  we  may  immediately  examine 
such  a  j>erson  with  t!ie  ophthalmometer.  If  we  iind  that  there' 
is  corneal  astigmatism,  with  the  rule,  of  one  diopter,  we  may 
safely  prescribe  a  glass  of  0.50  D.,  axis  90^,  without  any  testing 
of  the  eyes.  If  the  vision  be  as  has  just  been  mentioned,  and 
there  be  astigmatism  of  1^  diopters,  w^th  the  rule,  we  may 
prescribe  a  glass  of  0.75,  without  subjective  testing  with  glasses 
and  cards.  A  young  person  with  normal  distant  vision,  will 
very  often  accept  concave  glasses  in  preference  to  convex,  and 
he  will  probably  not  know  the  difference  between  the  distant 
vision,  with  a  glass  of  half  a  diopter,  axis  90*,  or  with  the  same 
glass,  axis 

Subjective  examination  by  test-cards,  has  been  carried  alto- 
gether to  too  great  an  extent  by  practitioners.  Patients  soon 
contradict  themselves,  for  the  simple  reason  that  there  is  so  little 
difference  in  the  perceptive  power  with  weak  convex  or  concave 
glasses,  that  very  few  people  can  be  relied  upon  to  give  cor- 
rect answers.  But  if  the  ophthalraometric  readings  are  jHisi- 
tive,  the  practitioner  will  save  much  time,  and  be  more  correct 
in  his  prescriptions,  if  he  will  rely  upon  them  alone. 

The  author  ha»  been  subjected  to  some  criticism  on  accoimt 
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of  his  so-called  exalted  ideas  of  this  exclusive  value  of  the 
ophthalmometer.  Iq  answer  to  this,  I  may  reply  that  I  do  not 
attach  any  more  value  t<.i  its  markings  than  did  Donders,  with 
the  original  instrumeut  of  Helmholtz,  and  he  placed  it  nest  to 
the  ophthalmoscope  in  impoi-tance  to  ophthalmology.  In  addi- 
tion to  the  great  scientific  revelations  of  one  of  the  fathers  of 
ophthalmology,  we  in  our  time  have  been  able  by  the  aid  of  the 
practical  instrument,  on  lines  laid  down  by  Douders,  to  largely 
expand  the  domains  of  exact  knowledge  in  a  science  that  after 
the  invention  of  the  ophthalmoscope,  easily  held  the  first  rank 
fur  accuracy  of  investigation.  The  student  of  oplithalmology 
who  will  patiently  learn  to  use  Helmholtz's  second  discovery, 
and  who  is  able  to  make  intelligent  deductions  from  it,  will  find 
his  work  much  more  easy,  much  more  pleasant,  and  much  more 
exact,  than  it  was  when  we  bad  no  such  means  for  the  diagnosis 
of  corneal  astigmatism.  He  will  not  be  at  all  surprised  at  the 
enthusiasm,  that  exists  among  those  who  have  been  entirely 
released  from  the  subjective  and  tiresome  methods  of  the  use  of 
mydriatics  and  the  practice  of  retinoscopy.  The  diagnosis  of 
astigmatism  by  means  of  the  ophthalmoscope,  although  it  may 
be  made,  becomes  also  of  no  importance,  except  in  cases  of  len- 
ticular astigmatism,  when  of  course  the  ophthalmometer  will 
give  no  sign. 

It  is  usually  assumed,  and,  I  believe,  with  correctness,  that 
corneal  astigmatism  does  not  change  materially  as  life  goes  on. 
Especially  is  this  true  of  hyperopia  astigmatism,  but  there  are 
authentic  cases  on  record  which  indicate  that,  in  a  certain  pro- 
portion, even  hypermetropic  astigmatism  advances,  that  is  to 
say,  the  curvature  of  the  cornea  changes  and  without  producing 
conical  cornea. 

As  observations  with  the  ophthalmometer  continue  to  be 
made,  I  have  no  doubt  we  shall  be  able  to  settle  this  question 
of  the  frequency  of  the  increase  of  corneal  astigmatism. 

On  January  SOth,  1S&9,  I  saw  a  girl  of  seventeen,  who  was  suf- 
ering  from  asthenopia.  Her  eyes  were  put  under  the  iufluenco  of 
atropia,  and  she  was  ftnuul  t<>  have  a  total  astigmatism  in  the  right 
eyp  of  0.75  D.  at  90"  aud  in  the  left  0.25  D.  at  ^>0^  Newrly  two  years 
afterward  she  was  examined  by  the  opbthalmometert  and  was  found 
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to  have  If  of  a  diopter  of  astigmatism  with  the  right  eye,  and 
the  leftj  and  accepted  1      in  the  right  htiiI  J  D.  in  the  Wfl. 

I  do  not  adduce  this  case  as  a  pnsitive  one  of  increase  ot  ctfl^ 
neal  astigmatism,  but  it  certniuly  may  be  one. 

Dr.  TheobaW  '  rei>orta  three  cases  in  which  it  was  siipjio^ed 
that  corneal  astigmatism  had  Increased,  In  his  first  cane,  aim 
pine  was  used  in  the  iirst  examination,  and  after  thm- 
years  the  astigmatism  had  iucrea&ed  from  ^  in  each  eye,  to  i 
The  second  case  was  examined  without  atropia  in  thebeg^innii 
and  I  do  not  think  it  can,  therefore,  be  considered  in  i\ 
gory,  because  it  was  never  positively  known  what  tht*  i<^i; 
astiy:niatism  was  at  the  first  examination.  This  is  also  tru* 
Theobald's  third  case. 


Dr,  George  J-  Bull,  of  Paris,  also  reports  a  Bimilar  cano.    It  ■ 
that  of  H  child,  a  patient  of  JavaPs,  who  had  convergent  sh 
of  the  left  eye.    Dr,  Bull  st-ates  that  in  January^  IKH7.  beei.ihj 
the  two  eyea  with  the  oplithalraameter,  and  he  found  a!4ligmaii-:u 
of  0.75  D.  of  the  two  eyef^  the  meritlian  of  g^eatt^st  nefraLiiiio 
being  exactly  vertical,  and  he  noted  the  fact  that  in  the  rig'ht 
the  astigmatism  was  not  more  than  O.oO  D.     After  the 
atropine,  Javal  found  hypemietropia  of  'i.5(.J  D.,  tlie  only  eviJeui'e 
aatigmatieni  of  the  right  eye»  being  given  by  the  ophtlialinoniilff. 
One  mouth  after  the  condition  was  the  Hame,  and  in  June  nf  Uip 
same  year  there  was  no  subjective  astigmatism,    In  Novt'inlicr. 
1H87,  being  examined  anew  with  the  ophthalmometer,  Dr.  Bull  iiotesi 
an  astigmatism  of  three-fourths  of  the  two  sides.    In  July.  18Mi,  tbt 
child  having  often  complained  that  she  eoidd  not  see  well  witli  thfr 
right  eye,  Dr.  Bull  measured  it  anew,  and  found  in  the  left  com« 
an  astigmatism  of  1.25  and  on  the  right  2. 7&.    He  waa  rerymtK* 
surpriseii  at  this  augmentation,  i  D.  of  the  k'ft  eye,  and  ^  IV  <f  tbf 
right    He  examined  the  refraction  with  gla.«ses,  withotii  aiivpi 
and  he  found  the  left  eye  emmetropic  and  the  right  with  an 
matism  of    D.    The  cylindrical  glass  protluced  great  inipro" 
in  the  vision  for  far  and  for  near.    Javal  examined  the  piitirnt ' 
pendently,  and  with  tb©  same  result  an  Dr.  Ball.    The  child  mi 
mother  statetl  positively,  tliat  only  for  a  few  months  bad  Ihev 
ceived  any  change  in  the  right  eye.    A^!  Dr.  Bull  says,  it  is  rmt  p*- 
Bible  that  he  should  have  made,  after  tliree  examinations  in  roccw 

'  Transactions  of  the  American  Ophthalnnological  Society,  tWS.  p- 
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^On,  a  mistake  of  2  D.  with  the  ophthalmometer,  and  that  Javal 
have  made  the  same  mistake,  and  that  under  atropine  such  a 
^^i^fpree  of  astigmatism  should  have  escaped  attention.  He  is,  there- 
fore, bound  to  believe  that  there  was  a  great  increase  of  the  astigma- 
"tism,  very  difficult  to  explain  with  our  present  knowledge  of  the 
^ftioiogy  of  astigmatism. 

It  does  not  seem  to  me  that  these  cases  are  as  difficult 
«3f  explanation,  in  the  light  of  Dr.  Emerson's  case  quoted  in 
-  discussing  conical  cornea,  as  Dr.  Bull  intimates.    The  increase 
'In  the  astigmatism   depends   on  a  stretching,  thinning  of 
^the  cornea,  and  also  means  an  approximation  toward  conical 
curiiea. 

Loring  found  in  the  observation  of  the  light  streak,  the  best 
test  by  the  ophthalmoscope  of  the  existence  of  astigmatism.  The 
ifcreak  loses  its  brilliancy  and  its  lateral  borders  lose  their  sharp- 
ness of  definition ;  a  vessel  there,  especially  a  small  one,  becomes 
oat  of  focus  even  to  a  very  slight  degree.  He  claimetl  that  as 
low  a  degree  of  astigmatism  as  0.75  D.  could  be  detected  by 
tluB  test,  if  the  observed  and  observing  eye  were  both  com- 
pletely relaxed.  If  the  eye  examined  were  myopic,  Loring' 
daimed  that  as  low  as  0.50  could  be  detected. 

CONSEQUENCES  OF  UNCORRECTED  ASTIGMATISM. 

Astigmatism  of  a  high  degree  usually  causes  considerable 
Qnpairment  of  vision.    But  if  the  astigmatism  be  simply  hyi>er- 
Qietropic,  according  to  the  rule,  this  is  not  necessarily  the  case. 
Ihreiy  ophthalmologist  of  large  experience  will  recall  cases, 
trbere  the  vision  has  remained      even  up  to  presbyopia,  in 
Uncorrected  astigmatism  of  as  much  as  three  diopters,  but  this 
is  unusual.    Especially  if  the  astigmatism  be  removed  from  the 
Vertical  meridian  in  the  hyperopic  form,  and  from  the  horizon- 
tal in  the  myopic,  will  this  be  the  case.    It  has  already  been 
observed  that  in  places  where  expert  advice  in  ophthalmoscopy 
is  not  to  be  obtained,  cases  of  astigmatism  are  often  seen  which 
may  be  completely  corrected  by  glasses,  and  wbic^h  have  been 
■apposed  to  be  due  to  organic  and  incurable  disease  of  the  eye. 
Astigmatism  against  the  rule,  and  mixed  astigmatism,  the 

<  "Ttxt-Book  of  ophthalmoscopy. **  toI.  i.,  p.  118. 


latter  especially,  usually  impair  tlje  sight  very  much.  The  cor- 
rection of  the  latter  form,  under  the  most  favorable  conditiuiis, 
will  require  the  most  care.  It  is  not  always  easy  to  determine 
how  much  of  the  corneal  error  is  myopic  and  how  much  hyper- 
metropic, because  tlie  ophthalmometer  can  only  determine  the 
degree.  The  ophthalmoscope  should  be  critically  iised,  and  if 
good  vision  is  not  secured  with  the  trial  glasses,  in  two  or  three 
sittings,  a  mydriatic  must  be  employed.  With  a  littl«  patience, 
and  careful  ophthalmoscopy,  this  will  generally  he  avoided. 

The  chief  result  of  uncorrected  astigmatism  of  a  low  degree, 
especially  of  hyperopic  astigmatism,  is  to  produce  asthenopia, 
as  has  been  several  times  stated  in  this  vohime.  Donders 
believed  that  hypermetropia  was  at  the  bottom  of  most  cases  f»f 
asthenopia  and  although  he  recognizes  the  asthenopia  dependent 
upon  astigmatism^  be  cliiefl}^  lays  stress  uikju  the  impairment  of 
vision  produced  by  this  error  of  refraction.  He  certainly  did  not 
give  it  as  high  a  place  in  the  profluction  of  asthenopia  as  seems 
to  be  proper  in  the  light  of  recent  investigations,  Krora  ray 
exijerience,  1  think  that  uncorrected  hyijeropic  astigmatism  is 
the  chief  source  of  asthenopia.  So  imix)rtant  a  factor  is  it*  that 
we  need  not  in  young  pei-sons,  unless  the  axial  refraction  be 
highly  hyi)ermetrofiic,  con'ect  this  at  all,  but  be  content  with 
correcting  the  astigmatism  for  near  work  only.  This  is  when 
the  vision  witliout  glasses  is  -Jf  *Jr  iS-  ^\-i^t  how  much  hyper- 
metropia  we  may  leave  uncorrected  I  can  hardly  say  any  more 
exactly  than  to  indicate  from  2  to  3  diopters  as  the  limit. 
When  much  higher  than  this,  it  is  apt,  except  in  young  chil- 
dren, or  persons  under  fifteen  years  of  age,  to  produce  ambly 
opia,  and  it  should  always  }ye  corrected  when  this  is  the  case. 

Without  doubt  there  is  much  more  attention  given  to  asthen- 
opia in  our  country  than  in  any  others.  Whether  there  is  actually 
a  wider  prevalence  of  this  symptom  among  ua  than  in  Englaml, 
France,  and  Germany,  I  cannot  say,  but  there  is  certainly  more 
attention  to  errors  and  so-called  erroi-s  of  refraction,  and  so- 
callefl  muscular  asthenopia,  with  ua  than  among  the  people  of 
the  old  world.  It  was  long  ago  remarked  by  a  German  author- 
ity, in  the  early  days  of  ophthalmology,  and  just  after  the  gen- 
eral knowledge  of  astigmatism  and  h^'permetropia,  that  the 
American  oculists  soon  became  very  expert  in  the  adjustment 
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of  glasses,  in  accnrdaiire  with  the  principles  that  had  been  then 
recently  protniilgated  for  the  first  time. 

A  reference  tf)  the  table  in  Chapter  TV.,  raade  up  from 
vurious  hospitals  and  infirmaries  in  the  United  States,  shows 
what  a  preponderance  there  is  of  cases  requiring",  or  seeming 
to  require,  glasses,  among  the  patients  even  of  the  poorer 
classes  who  attend  the  clinics.  In  private  practice  the  propor- 
tion is  still  larger.  The  persona  who  come  to  my  clinics  at  the 
Hospital  for  glasses  are  largely  dress-makers,  persons  engaged 
in  millinery,  seamstresses,  and  the  like  among  vvt)men,  an*! 
school  children  of  both  sexes;  with  printers,  salesmen,  book- 
keepers among  meu.  The  table  in  Chapter  XXIX.  illustrates 
this. 

Formerly  I  corrected  the  astigmatism  and  a  part  of  th© 
hypermetropia,  leaving  the  more  hypermetropia  uncorrected 
the  younger  the  subject,  but  I  now  adopt  the  method  men- 
tioned above^  of  correcting  the  corneal  astigmatism  with  the 
ruie»  less  one-half  a  diopter  for  the  corrective  power  exerted  by 
th^  lens,  and  all  of  the  astigmatism  against  the  rule.  Moreover, 
in  some  cases  where  the  ophthalmometer  marking,  is  plainly,  no 
astigmatism,  I  occasionally  find  advantage  in  a  cylinder  of  one 
diopter  or  one-half  a  diopter,  with  the  axis  at  if  the  patient 
be  hypermetropic,  and  at  *Mi^  if  the  patient  be  myopic.  Itut  this 
is  rarely  the  case.  It  may  be,  that  an  error  of  mistaking  0.35 
against  the  rule  for  no  astigmatism,  has  been  mmle  in  these 
exceptional  cases. 

It  is  sometimes  extremely  difficult  in  one  examination,  to  say 
that  not  even  (i.2fj  D.  exists. 

MUSCULAR  ASTHENOPIA. 

Although  I  have  already  discussed  this  subject  at  some  length 
in  a  prece<ling  chapter,  I  am  obliged  to  return  to  it  here,  aa 
l)eing  of  importance,  in  my  judgment,  and  requiring  more  full 
illustration, 

Jluscular  asthenopia  has  played  a  great  part  in  the  diagnosis 
of  refractive  c^es  in  our  country.  One  of  the  believers  in 
great  and  widespread  influence  of  the  eye  upon  neuroses,  almn- 
doned  the  idea  that  hypermetropia  was  the  cause  of  epilepsy 
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and  ohorea,  "more  than  all  other  causes  combined,"  to  urge 
that  uncorrected  iusufficiencieB  of  the  externa!  nuisclee  was  the 
real  cause.  This  author '  haa  had  many  followers.  Most  of 
them  have  not  gone  so  far  as  he,  but  there  has  been  and  con- 
tmues  to  be  an  extensive  practice  of  tenotomy  and  use  of 
prisma  to  correct  defects,  which  in  my  opinion,  after  very  care- 
ful examinations  continued  for  3xars,  depend  upon  errora  of 
refraction,  if  disturbing,  and  which  may  exist  and  do  exist  in 
persons  who  have  no  asthenopia,  and  no  neuroses,  such  a*  <^horea 
and  epilepsy.  I  formerly  practised  tenotomy  to  a  limited  tle- 
gree  for  latent  insufficiencies,  and  prescribed  prisms  veiy  fre- 
quently. The  thorough  use  of  atropia,  soon  in  great  part 
convinced  me  of  the  complete  dependence  of  muscular  asthe- 
nopia upon  errors  of  refraction,  chiefly  upon  aHtigmatism,  and 
I  gradually  ceased  almost  entirely  to  prescribe  prisms,  having 
found  them  sometimes  beneficial  but  almost  always  makeshifts, 
atid  poor  substitutes  for  cjdindric  glasses.  When  1  became 
familiar  with  the  use  of  the  ophthalmometer  in  1S88,  I  once  for 
all  abandoned  the  idea  of  relieving,  muscular  asthenopia,  except 
by  correction  of  an  error  of  refraction,  and  I  advised,  as  1  do 
now,  that  the  term  be  given  up  as  having  no  rightful  place  as 
generally  used  in  ophthalmology.  If  the  student  ^vill  carefully 
correc^t  the  errors  of  refraction,  he  will  have  no  need  for  tenoto- 
mies except  for  strabismus,  nor  for  prisms  except  for  paresis  or 
paralysis  of  the  external  muscles. 

The  belief  in  any  morbid  constitutional  condition  of  more 
than  a  passing  nature,  being  dependent  upon  an  error  of  refrac- 
tion or  a  latent  insufficiency  of  an  external  muscle  of  the  eye,'  I 
could  never  accept,  and  my  views  upon  this  subject  were  placed 
l>efore  the  profession  at  a  very  early  date,'  Time  and  added 
experience  have  deepened  my  conviction  that  the  cures  accom- 
plished by  tenotomies  and  prisms  in  such  cases,  were  mainly  sug- 
gestive and  many  of  them  were  illusory,  occurring  in  neurotics 
who  came  into  the  world  with  an  abnormal  nervous  system,  and  in 
whom  symptoms  are  as  variable  as  the  changing  of  tlie  wind. 

•  O.  T.  Stevens:  "FuDctional  Nervous  Dia*a»eB."  D.  Appleton  &  Co.,  t887. 

*  **The  Relation  of  Errors  of  Refraction  and  Insufficiency  of  the  Ocular 
Muscles  to  Functional  Diseases  of  theNerroua  Sj'fltem."  Medical  Record.  April 
IWth.  1B0O.  "  Mf^flical  Record.  October  Stli.  l&SO. 
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persons  will  always  faave  recourse  to  medical  advice  to  alle- 
their  symptoms,  but  they  are  better  under  the  care  of  wise 
L^^^lieral  physicians  than  in  the  hands  of  oculists.  Without 
htj  asthenopia  may  occasionally  cause  morbid  general  sen- 
.tions,  and  even  great  depression  of  spirits,  coming  to  be 
[--^linost  melancholia,  but  in  such  cases  the  origin  of  the  trouble 
easily  traced  to  true  asthenopia.  There  is  much  asthenopia 
V  "^Vith  lis  in  the  United  States,  directly  traceable  to  weakened 
{ Constitutional  conditions,  aniemia,  nervous  conditions  after 
^'^jFphoid  fever,  measles,  and  the  like,  and  which  may  or  may 
•^':Siot  be  associated  with  errors  of  refraction  worthy  of  correction. 
iL'^^Fhe  following  cases  illustrate  how  constitutional  conditions, 
^  especially  malaria,  may  be  mistakenly  supposed  to  be  dependent 
^li'iqKm  an  ocular  defect. 

.  A  rather  remarkable  case  was  that  of  a  lady  of  middle  life 
h"^  irho  had  been  very  well  the  most  of  her  days,  until  she  spent  a 
imnnier  in  a  malarial  district  near  New  York.  On  her  return, 
die  had  many  head  symptoms.  She  was  found  to  have  myopic 
''Httgmatism,  which  had  never  before  given  her  any  inconveni- 
ence. The  proper  glasses  were  adjusted  and  readjusted,  but  no 
lelief  was  afforded.  She  came  to  me  with  the  conviction 
tiiat  something  must  be  wrong  with  her  spectacles.  I  found 
,  tiiem  entirely  correct,  but  on  inquiry  I  learned  that  she  had 
fired  in  a  house  adjacent  to  a  lot  in  which  there  had  been 
difi^ng  during  a  number  of  weeks  of  the  summer.  I  imme- 
<Iiately  suspected  that  it  was  a  c^e  of  malarial  infection,  wrote 
to  her  physician  stating  my  views,  and  in  a  few  weeks  she  was 
Perfectly  well,  and  remained  so,  at  this  writing,  some  two  years 
*iiioe. 

A  physician  of  about  forty,  with  myopia,  consulted  me  in 
V^gard  to  vertigo,  which  was  very  troublesome,  an<l  for  whi<*h 
tie  had  already  seen  a  specialist  in  neurology.  This  s})ecialist 
^onnd  want  of  equilibrium  in  the  ocular  muscles  accompanying 
ttie  myopia,  and  recommended  that  he  should  come  to  an  ocu- 
last  for  a  tenotomy.  He  came  to  me  for  this  purpose.  I 
tested  his  sight  and  ocular  balance,  and,  at  the  same  time, 
inquired  into  his  general  condition  and  habits.  I  found  that 
lie  was  overworking,  and  that  he  was  stimulating  somewhat  in 
mder  to  compensate  for  his  excessive  activity,  that  he  was  not 
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sleeping  well,  and  so  forth.  I  advised  that  he  change  his  mode 
of  life,  not  work  so  hard,  have  a  change  of  ain  and  return  in 
two  we*>ks.  When  he  returned,  the  condition  of  his  ocular 
muscles  was  exactly  the  same.  Of  (bourse,  his  myopia  remained 
unchanged,  hut  his  vertigo  had  disappeareil,  and  from  tliat 
tiinc  to  this,  a  period  of  some  ten  yeare,  he  lately  told  tne,  he 
had  hjul  no  return  of  the  symptom. 

Such  cases  could  be  multipUed  indefinitely  from  my  practice. 
They  are  outlined  here  in  order,  if  piissible,  to  teach  the  ])racti- 
tiunen-  into  who^e  hjiuds  this  volume  may  fall,  the  necessity  of 
thoroughly  considering  the  general  condition  and  habits  of  a 
patient,  before  resorting  to  an  operation  for  the  restoration  of 
that  so-called  ^'muscular  equilibrium,"^  which  is  not  at  all  essen- 
tial, in  most  cases,  to  good  use  of  the  eyes,  with  freed<im  from 
asthenopia. 

A  young  man  of  21^  a  siudentt  treated  by  t^arious  oetilists, 
on  account  of  want  ofbalanceof  ocular  muscles;  becomes  steadilij 
tvorse  uuiil  the  use  of  glasses  is  desisted  front,  and  (/eneral 
treoiment  undertaken. 

March  3d,  1893,  X.  M.  21  years  of  age,  atudent*  He  has  had 
severe  headaches  since  he  waa  15  3"ears  of  age.  Fmm  the  symjitoms 
they  appear  to  be  what  is  known  migraine;  he  has  considerable 
indigestion.  Alwut  two  years  ago  he  was  informed  that  these  head- 
aches depended  ujxm  his  eyes,  and  since  .then  he  has  bt-eii  under  the 
care  of  oculi^ts^  altlit>ugh  a  ditstinguished  oculist  tohi  him  that  his 
eyes  were  not  at  fault.  His  eyes  are  now  under  the  iotluence  of 
atropine,  having  l>een  so  for  three  weeks.  The  use  of  the  atropiue 
has  not  relieved  his  condition,  and  he  lias  never  found  any  of  the 
glasses,  of  which  he  has  had  various  kinds,  of  any  service.  His 
father  is  a  prosperous  business  man,  with  one  eye  of  very  different 
refraction  from  the  other,  but  without  asthenopia.  Hia  mother  is  a 
neurotic  with  very  poor  digestion,  unable  to  do  anything  continu- 
ously. This  young  man  is  a  blond,  well  formed,  but  of  delicate 
structure.  On  examination  he  is  found  to  have  vision  fj—  without 
glafises;  he  has  one-half  a  diopter  of  corneal  astigmatism,  and  a  low 
degree  of  hyi,>ermetropia ;  hut  even  under  the  full  influence  of  atro- 
pine, accepts  only  a  glass  of  a  quarter  of  a  diopter.  A  diagnosis  of 
neurasthenia  and  migraine  was  made.  This  young  man  vfns  told  to 
stop  his  atropine,  and  when  his  eyes  came  back  to  their  normal  con- 
dition to  look  after  his  healthy  and  work  without  glaaeeH.    He  b©- 
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e  quite  ill  from  the  prolonged  use  of  atropine,  but  finall}*  on  April 
l&th  haii  fully  rorovered  iiiul  lias  bof  n  ably  up  to  this  time  of  writing, 
ooe  yenr  liitter,  to  go  on  with  his  work,  without  glasses  and  in  comfort. 

A  young  man  has  great  bnsiness  respcmsibiliiy  thrown  Mpon 
him;  his  eyes  break  dott^n  ;  a  diagnosis  of  want  of  muHCiiiar 
equiiihrfittn  is  made;  his  internal  recti  are  divided;  after  the 
use  of  prisms  his  fist ig mat ifim  in  corrected,  but  he  becomes 
steadily  worse,  urmble  to  attend  to  bujiitiess. 

April  irth,  H.  R.  T.,  agtMl  ^  y^'ars,  clerk,— Some  two 

years  ago  this  young  man  was  tibLigeii  U*  Uike  cai'e  of  bis  fttther's 
importiitit  biisiness  affairs,  almost  alone,  his  father  having  become 
seriously  ilh  For  months  he  had  great  reaponBibilities  thrown 
upon  him,  and  he  l>t.TMme  very  ncrt'otts^  and  all  use  of  his  eyes 
caused  a  headache.  He  used  prisms  without  benefit,  his  iutemal 
recti  were  divided  without  benefit;  he  is  now  wearing  cylindrical 
glassee,  but  is  still  unable  to  work.  Another  operation  has  been 
recommended.  Ho  is  a  slight,  delicate-looking  young  man.  His 
vision  ie  — ;  he  has  one  diopter  of  astigmatism  in  the  riglit  eye, 
with  the  nde,  with  the  left  perhaps  a  quarter  of  a  diopter  against 
the  rule.  He  seemed  to  be  wearing  the  appropriate  cylindrical 
glasses  for  use  at  hia  near  work,  hut  lie  was  using  them  all  t!ie  time, 
although  hia  vision  was  f"  with  one  ej'o,  and  with  the  other, 
without  them.  My  diagnosis  in  tbis  case  was  nervous  disease,  and 
that  hiH  ocnlar  H3miptom3  were  the  result  of  his  great  straiu  when 
under  such  rGsponsibiht^'.  I  acoordingly  referred  him  to  Fvof, 
Charles  L.  Daua^  who  wrote  me  as  follows: 

"  Mr.  H.  lias  some  tremor,  evidences  of  vaso-motor  irritability,  a 
tubercular  history  and  physique.  I  think  his  headaches  are  due  to 
a  general  nerve-weakness,  I  have  put  him  upon  cold  baths,  exer- 
cise, diet,  and  mineral  acid  tonic.  I  think  such  treatment  ought  to 
be  curative.    If  not  I  would  look  over  a  tubercular  history." 

It  is  too  early  to  say  what  will  boci:inie  of  this  young  man,  but  I 
think  the  average  practitioner  of  large  experience  will  agree  with 
me»  that  hia  ocular  symptoms  are  but  a  very  small  part  of  his  troubles, 
and  that  it  was  a  mistake  to  assume  that  he  could  be  cured  by  ten- 
otomi^  or  prisma,  or  any  kind  of  glasses. 

A  general  practitioner  sends  a  young  man  to  the  occttti.st 
for  ndrice^  on  account  of  his  headachex.  Ttiey  are  relieved  by 
quinine. 

January  11th,  18113.— L.  H,  R..  age  22,  sent  by  Dr.  X.    For  about 
years  this  young  man  has  been  subject  to  headaches  at  times. 


He  thinks  they  are  (mused  by  the  use  of  his  eyes^  but  there  is  some  pain 
and  blurring  of  vision  when  he  uses  thetn.  He  lives  in  a  notoriously 
malarial  district.  He  had  chills  and  fever  nearly  every  year  of  his 
lK\vhood,  up  to  seven  yeiirs  agt).  He  had  a  chill  followed  by  fever 
two  months  ago,  but  this  chill  was  not  followed  by  another,  although 
he  took  no  quinine.  His  vision  is  §^  +  un  each  side  and  he  rejects 
glasses.  He  has  one-half  a  diopter  of  astigmatisra  witb  the  rule.  A 
diagnosis  of  malaria  was  made,  and  quinine  was  prescribed.  In  one 
Wftek  he  was  better,  in  two  weeks  ho  was  apparently  well.  He  re- 
mains &o  one  year  later,  although  engaged  most  actively  and  con- 
tinuously in  the  use  of  his  eyes.  This  case  is  interesting  because  a 
general  practitioner  of  distinction,  on  hearing  bis  story,  without  hesi- 
tation recommended  him  to  get  glassee,  as  being  the  proper  remedy. 

These  cases,  as  I  have  said  in  the  beginning,  could  be 
multiplietl,  but  they  are  sufficient  to  indicate  my  vievva  ou  this 
important  subject — ^that  is,  that  there  is  a  tendency  in  all  cir* 
cles  of  the  profession,  once  having  under -estimated  the  impor- 
tance of  the  eyes  to  the  general  condition,  now  to  over-estimate 
them.    The  penduhini  has  swung  too  far. 

The  nomenclature  that  has  been  introduced  into  opbthal- 
mology»  to  describe  weakness  of  the  muscles  should  disappear 
with  the  demonstration  of  its  useleasnese.  The  measurement 
of  insufficiencies,  l>y  the  ingenious  instruments  invented  for  that 
purpcjse,  should  be  abandoned,  as  being  entirely  unnecessary 
and  misleading.  In  the  laborator}^  where  muscular  force  is 
measure^U  the}-  may  have  some  value  to  the  physiologist,  but  I 
think  clinical  ophthalmology  is  much  better  without  them. 

It  having  been  pretty  thoroughly  established  that  errors  of 
refraction  are  the  rule  among  well  people  and  not  the  excep- 
tion, the  next  thing  naturally  is  to  determine  how  many  well 
people — that  is,  well  as  to  asthenopia  and  nervous  symptoms  — 
have  what  is  called  muscular  equilibrium, 

I  have  recently  investigated  these  conditions  of  muscles, 
which  are  said  to  be  the  prominent,  if  not  the  chief,  factors  in 
causing  neuropathic  conditions,  and  I  present  the  results  here- 
with. The  investigations  were  made  by  one  of  my  staff.  Dr. 
Deynard  of  the  Manhattan  Eye  and  Ear  Hospital,  witli  the  phoro- 
meter,  with  strict  attention  to  the  details  laid  down  in  the 
recent  writings  upon  this  subject.    1  personally  have  never 
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examined  the  cases.  Dr.  Deynard  has  beeu  perfectly  untrani- 
uielleil  in  his  investigations. 

One  huridred  and  three  persons  who  did  not  have  any  fcrou- 
ble  with  their  eyes  that  they  knew  of,  who  read  and  wrote  and 
sewed,  without  headaches  or  asthenopia,  who  had  no  vertigo, 
chorea^  epilepsy,  hystero-epilepsy,  or  insanity,  were  selected  as 
objects  for  testing.  Eighty-three  were  aural  patients  attend- 
ing the  Manhattan  Eye  and  Ear  Hospital;  six  were  friends  who 
came  T^-ith  them ;  eleven  were  physicians ;  one  was  a  niuaic 
teacher;  one  was  a  servant,  and  one  a  detective.  Seventeen, 
or  sixteen  per  cent,  were  found  to  have  muscular  etiuilibriiiiii ; 
»4,  or  eighty-one  per  cent,  had  a  want  of  muscular  equilibrium, 
of  these  37,,  or  twenty-six  per  cent,  had  deviation  outward^  in- 
sufficiency of  the  ioterni,  and  74^  or  seventy-one  per  cent,  devi- 
tation  outward  in  accommodation;  Ifi,  or  fifteen  per  cent»  had 
deviation  inward,  insufficiency  of  the  externi ;  7  had  deviation 
downward  in  accommodation;  U,  or  ten  per  cent,  had  a  ten- 
dency of  the  right  or  left  visual  line  upward ;  24  had  deviation 
inward  in  accommodation.  A  re-examination  of  five  of  these 
patients^  showed  a  change  in  the  nuiscular  examination  from 
that  found  at  first.  This  is  an  important  observation,  since  it 
proves,  as  asserted,  that  the  muscular  power  in  the  same  eyes 
is  not  fixed,  but  variable,' 

Hence  it  is  seen  that  any  series  of  cases  foundetl  ujwn  cer- 
tain ocular  insufficiencies  cannot  be  SiUd  to  be  proveu  when  the 
existence  of  these  insufficiencies  is  shown,  for  they  may  exist  in 
connection  with  entirely  healthy  nervous  systems,  just  as  errfjrs 
of  refraction  may.  The  value  at  obser\'atious  foundetl  on  such 
tables,  is  now  no  more  tlian  the  previous  tables  founded  on  errors 
of  refraction.  Not  only  does  all  the  world  have  faulty  refrac- 
tion, but  very  few  people  possess  equilibrium  of  the  ocular 
muscles. 

The  capacity  for  great  intellectual  work  with  a  high  degree  of 

muscular  insufficiencx,  is  well  shown  by  the  following  extract 

from  a  letter  relative  to  the  perception  of  distance  by  Sir  William 

Rowan  Hamilton,  Astronomer  Royal  of  Ireland,'  printed  in  hia 

'  "  Afltij^natiRin,  itn  Rt^lative  Importance  in  Astheuopia  due  to  Errora  uf  Re- 
fraction."  Medical  Bcwjord.  Mart-h  Sflth.  1893. 

'  I  am  indeliteil  to  Dr,  Dennet  for  thia  quotation  fron;  the  life  of  this  emin- 
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biography:  ** Though  I  habitually  see  a  double  universe^  yet  a 
marked  improvement  has  taken  place  within  the  last  few  weeks 
in  my  power  of  seeing  single.  This  1  attribute  to  my  having 
lately,  for  the  first  time  in  my  life,  btjught  a  stereoscope  and  used 
it  at  leisure.  A  friend  withm  a  few  minutes'  walk  of  me  has 
long  had  a  stereoscope  apparatus,  but  years  elaj^sed  before  I 
could  catch  the  effect  at  all.  With  each  eye  separately  I  saw 
a  good  relief,  but  it  is  '  two  years  ago ''  that  I  first  was  able  to 
see  that  tertium  qtti<^  which  is  the  true  result  of  the  stereoernpe, 
and  certainly  it  greatly  astonished  me  "  (written  by  Hamilton 
to  Be  Morgan  at  fifty-eight). 

Hamilton  also  states  that  on  the  evidence  of  bis  friends  he 
did  not  squint,  and  his  photograph  shows  that  he  did  not  do  so 
in  any  marked  degree. 

The  study  of  the  causation  of  disease,  is  certainly  a  very 
important  one.  but  it  is  almost  as  puzzling  at  times  as  the  theo- 
logical problem  of  the  origin  of  evil  in  the  world.  Yet  some 
things  we  do  know.  If  a  man  lives  in  a  malarial  swamp  and 
intermittent  fever  attacks  him,  or  if  he  drinks  water  pollut€4 
with  tj'phoid  bacilli  and  gets  typhoid  fever,  or  if  he  is  exposed 
to  a  case  of  small  pox  and  breaks  out  with  this  disease,  or  if 
after  prolonged  exposure  to  wetting  he  is  attacked  with  acute 
rheumatism,  we  have  no  difSculty  in  saying  as  to  where  the 
cause  of  his  disease  is  to  be  found.  But  no  philosopher  will 
conclude  that  cholera  is  caused  by  insufficiency  of  the  ocular 
muscles,  because  a  large  proportion  of  those  seized  with  this 
disease,  as  is  certainly  true,  have  such  an  insufficiency.  The 
true  philosopher  will  recognize  in  nervous  maladies  a  series  of 
causes  acting  together,  and  at  the  bottom  of  them  all,  in  this 
country  at  least,  will  be  found  that  illy  defined  condition  of 
which  we  know  so  little,  but  of  which  we  shall  know  more, 
called  neiTouB  exhaustion. 

CORRECTION  OF  ASTIGMATISM  AlONE,  WITH  NO  EXISTENT  HYPER- 

METEOPIA. 

The  causes  herewith  given  show  how  correction  of  astigina- 
ti.siii  may  be  sufficient  to  relieve  asthenopia,  without  correction 
of  h3*permetropia. 
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^Ass  I. — A  neurotic  person,  with  headaches,  gets  relief  from  the 
tion  of  astigmatism  only. 

W  aged  30.    This  patient  was  sent  to  me  by  Dr.  C.  L. 

who  wished  his  eyes  examined,  not  that  Dr.  Dana  supposed 
all  his  symptoms  were  caused  by  his  eyes.    He  said  that  be  had 
I  subject  to  headaches  for  the  last  ten  years ;  there  is  constant 
t  in  his  forehead,  vertex,  and  occiput,  and  at  times  a  sharp  x>ain 
ting  from  the  right  eye  and  extending  over  the  right  side  of  the 
to  the  back  of  the  neck.    He  does  not  think  his  eyes  cause  his 
lacfae,  but  his  eyes  pain  him  when  he  uses  them.    His  general 
,     ilth  is  good.    He  is  wearing  glasses  of  +  0.50  D.  spherical.  He 
^*88  a  sister  and  brother  who  were  relieved  of  headaches  by  using 
for  astigmatism.    His  vision  is  |2  in  each  eye;  becomes  fj 
using  a  glass  of  +0.50  D.H-0.50  c.  9U\    The  ophthalmometer 
VbowB  bim  to  have  only  0.75  D.  with  the  rule,  on  the  right  side,  and 
3.26  on  the  left.    He  was  ordered  a  +  0.50  c.  90"  for  the  right  eye 
*nd  for  the  left  +0.75  c.  90°.    Two  weeks  afterward  the  patient 
.ttme  in  to  say  that  he  did  not  have  so  many  headaches,  did  nut 
own,  glasses  seemed  to  be  a  rest  to  him,  liked  them  very  much,  and 
^ibur  weeks  later  he  said  the  same.    This  patient  has  considerable 
iMs  permetropia,  besides  the  astigmatism.    It  is  my  belief  that  such 
I  of  astigmatism  are  usually  much  benefited  by  cylindrical  lenses, 
[I  ahhough  these  headaches  do  not  entirely  disappear.    Less  neurotic 
peraons  will  sometimes  tolerate  as  high  a  degree  of  astigmatism 
Ft  without  headaches  and  without  asthenopia.    This  is  what  I  should 
P  taSl  a  mixed  case. 

I  Case  II. — A  clerk,  who  has  always  had  headaches  at  intervals, 
>  ftnds  ocular  relief  from  the  correction  of  astigmatism. 

Henry  J.  S  ,  19  years  of  age.    A  clerk  by  occupation.  He 

'  ■tatee  that  he  has  been  subject  to  headaches  all  his  life,  his  eyes  pain 
;    Iftim  on  use,  blurring  at  times.    His  general  health  is  good.  His 
Ifeeadaches  are  in  his  eyes  and  rim  up  to  his  head;  he  sometimes 
'brakes  up  with  them,  but  he  gets  worse  on  use  of  his  eyes.  His 
"^sion  in  the  right  eye  is  |2  —  ;  becomes  |  g  by  using  +  0.50  c.  90^, 
same  result  on  the  left  side.    At  some  moments  he  declines  all  glasses 
on  the  left  side.    This  is  one  of  the  eyes  in  which  the  cornea  moves 
under  the  instrument,  and  it  is  very  difficult  to  measure  witli  the 
ophthalmometer,  but  we  discovered  at  last  tlint  ho  had  1  D.  with 
the  rule  at  66**,  that  is,  25°  off  from  the  vertical  in  the  right  eye,  and 
1  D,  with  the  rule  at  90°  in  the  left.    He  had  1.50  D.  of  lij-perme- 
tn^a,  and  was  ordered  +  0.50  D.+0.50  c.  G5°  in  the  right,  and  + 
0.50  c.  90**  in  the  left.    Fourteen  days  after  he  writes:    I  find  the 


glasses  you  prescribed  for  me  have  been  a  fcreat  help;  have  had  no 
headaches  since,  and  my  eyes  feel  verj"  much  rested  after  a  day*8 
work."    Nothing  has  been  heard  from  him  mnoe. 

Ca8E  in. — A  latiy  in  gtxjd  health,  nearly  fortj',  has  asthenopia  in 
the  evening;  she  gets  relief  from  the  correction  of  aBti^j^iatism  only. 

This  lady  complains  of  asthenopia  in  the  evening.  She  is  infairly 
good  health,  not  particularly  robust.  Her  vision  is  +  in  each  eye. 
She  lifts  3  D.  of  astigmatism  with  the  rule.  Her  general  refraction 
is  hyi>ermetroijia.  She  was  ordered  a  +  0. 75  c.  90°  in  each  eye  for 
close  work.  Slie  came  six  months  later  to  see  me,  on  account  of  an- 
other patient,  and  she  told  me  that  her  asthenopia  had  been  entirely 
relieved,  that  her  glasses  were  perfectly  comfortable.  This  is  an  in- 
teresting case,  from  the  fact  that  the  lady  is  nearly  presbyopic,  aged 
37,  and  that  she  is  able,  without  any  correction  of  the  general  bjT>er* 
metropia,  to  get  on  in  perfect  comfort  with  the  correction  of  the  as- 
tigmatism. 

Case  IV. — Blepharitis  and  asthenopia ;  relief  from  correction  of 

astigmatism, 

Mrs.  D  ,  aged  35.    This  patient  suffers  from  asthenopia,  and 

chronic  blepharitis.  She  was  found  to  have  nearly  normal  vision, 
and  accepted  cylindrical  glasses.  On  the  right  1  D.,  on  the  left  0.5«i 
D.  Her  refraction  whs  hypermetropic.  The  ophthalmometer 
mmle  the  corneal  astigmatism  1.50  D.  on  the  right  side»  and  1  D,  on 
the  left.  She  was  advised  to  wear  +0,75  c.  90'  and  4-  0.50  c, 
on  the  left  for  close  work,  with  no  correction  of  the  hypermetmpia, 
and  two  months  after  she  reportetl  that  her  glasses  were  perfectly 
comfortable. 

Case  V. — Headaches  and  double  vision;  correction  of  astigma- 
tism only ;  relief. 

Mias  A.  D  ,  aged  28.    This  patient  has  had  many  headacheci, 

for  which  she  has  worn  +  0..50  D.  and  -f  0.50  c.  90°.  At  times  she 
sees  double.  Her  vision  is  |^  — .  By  the  ophthalmometer  she  has 
1  D.  of  astigmatism  in  each  eye,  with  +  0.50  c.  y°.  Her  vision  be- 
comes^"—.  She  had  three  diopters  of  hypermetropia  in  each  eye, 
but  this  was  totally  disregarded;  +  0,50  c.  M'^  ordered  for  each  eye. 
and  Hix  weeks  after  she  wrote  that  her  glasses  were  comfortable,  and 
that  the  headaches  were  less  frequent.  This  again  was  a  neurotic 
case  in  which  the  astigmatism  became  the  last  pound  to  break  the 
camel's  btiek. 

Case  VL— Bouble  vision;  headaches;  relief  by  correction  of 
myopia  and  astigmatism. 
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Maria  C  ,  aged  tl.    This  young  girl  complained  of  lioadaclic^ 

juid  of  aeeiny:  double.  Her  visinn  is  only  in  euvh  eye.  By  the 
oplitUaLinc>met*>r  whe  bas  3  D,  of  astiguiatisin  with  tlie  rule.  The 
prominent  feature  in  this  case  is  the  marked  inauffiinency  of  the  in- 
tenii,  and  the  occasional  donble  vision.  Her  refraction  was  myopic. 
She  was  ordered  a  t  D.  in  the  right  eye,  added  to  a  —  1.75  c.  IKO'^, 
and  in  the  left  a  —  5  D..  addetl  to  a  -  1.50  c.  180*,  with  which  her 
visioa  became  in  the  rij^ht  eye,  aiu!  H  in  the  left.  She  waa  eeeu 
one  year  after,  when  she  stated  that  she  was  much  more  comfortable, 
very  much  improved*  never  sees  double,  but  her  ej^ea  "  get  twisted 
sometimes,  but  they  soon  get  untwisted."  The  concave  sphericals 
were  increased,  but  the  cylindricals  remained  the  Hatne.  This  case 
illustrates  the  fact  tliat  positive  double  vision  may  be  entirely  re- 
lieved by  the  correction  of  the  astigmatism.  I  have  never  assertetl 
that  prisms  may  not  in  some  cases  do  the  same  thing,  but  with  a 
correction  of  the  refraction,  muscular  instifficiencies  are  fundament- 
ally cured,  not  merely  assisted  by  crutches. 

C.^SE  VII. — Double  vision;  migraine;  partial  relief  from  ear- 
reeiion  of  astigmatism. 

This  patient  has  been  subject  to  headaches  since  she  was  a  girl. 
Tlieeyes  do  not  pain  her,  but  she  lias  "some  doubling  of  vision" 
when  she  has  the  headache.  Sees  objects  double.  There  was  no 
double  vision  when  she  visited  my  office.  The  pain  was  chiefly  over 
the  orbit,  and  then  in  the  back  part  of  the  eye.  The  diagnosis,  by 
Dr.  Graeme  Hammond,  who  sent  her  to  mo^  wtia  migraine.  Patient 
said  this  coulii  lie  easily  induce<l  by  auj'thing  requiring  constant  use 
of  the  eyes.  Except  Ijeing  anfemic,  patient  was  well.  Her  eyes  had 
lieen  put  under  the  influence  of  atrt>i>ine  before  she  came  to  the  office. 
With  the  ophtlialmttmeter,  on  the  right  side,  she  was  fotmd  to  havo 
1  D-  of  astigmatism  with  the  rule,  the  axis  being  from  JiO  to  3^""  from 
90".  In  the  left  eye  she  had  I  X).  with  the  rule.  She  whs  advised  to 
wear,  for  ch^^e  work,  on  t!ie  right  side,  +  O.^'kO  D.  +  D.  c.  45^, 
and  on  the  left,  H-O.-'iO  D,  c,  SMr.  Her  vision  was  |J  in  the  right 
eye,  and  f  if  in  the  left,  with  tlieae  glasses.  These  glasses  proved  to 
l>e  perfetitly  comfortable.  Six  months  later,  the  patient  stated  that  she 
could  read  all  the  evening,  but  she  could  not  sew.  and  she  liad  an  oc- 
casional sick  lieadache,  but  not  so  many  as  formerly.  Hhe  liked  her 
glasses  very  much*  and  was  disposed  to  wear  them  all  the  time*  to 
prevent  what  she  calls  dizziness  and  double  vision.  The  patient  is 
still  anaemic  and  neurotic.  I  think  this  she  will  always  be,  hut  the 
glasses  are  great  palliatives. 
34 
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Case  VIII. — The  following  case  illustrates  the  interesting  obser- 
vation that  correction  of  the  astigmatism  is  sufficient,  ■where  there  ia  a 
very  slight  degree  of  afitigmatism  against  the  rule,  and  considerable 
!iyt>enuetropia. 

Mrs.  A  ,  aged  30.  This  lady  has  had  trouble  with  her  eye- 
lids for  five  or  six  ys^arH.  Has  blepharitie  ciliarisj  no  asthenopia. 
What  I  observed  in  1H78»  in  my  fir^t  pafier  on  the  relations  of  ble- 
pliaritift  ciliaris  to  errors  of  refriiction,  wfis  markeclly  true  here  in 
regrtrd  to  tlio  abaence  of  asthenopia.  Patient's  vision  was  -K 
With  the  ophthalmometer  she  had  0.25  J),  astigmatism  against  the 
rule.  On  some  esami  nations  with  the  ophthalmometer  HheHeemed  to 
have  no  astigmatism,  but  we  fhially  concUidcsl  tbat  there  was  separa- 
tion of  the  mires,  to  the  extent  of  0.25  D.  in  tlie  second  position. 
She  was  ortlered  +  M>  c.  D.  ISO^  in  each  eye.  Three  months  later, 
tlie  patient  %vriteti  tliat  she  has  had  no  trouble  nince  using  the  glasses. 

CabE  IX. — Asthenopia;  relief  from  correction  of  astigmatism 
alone. 

Sueie  L  ,  aged  H!.    Tiovember  1 -ith,  181>l.    The  patient's  eyes 

smart,  burn,  and  pain  on  use;  oucatjional  headaches.  The  trouble 
has  existed  but  a  very  short  time.  Is  uaing  her  eyes  eight  houns  a 
day,  stanetinies  ten  hours.  Her  vision  is  |[!  +  in  each  eye.  She 
has  1  D.  of  astigmatism,  and  her  eyes  are  hypermetropic.  She  was 
ordered  a  -f- 0.50  c.  D.,  f*0'',  and  three  weeks  later  she  writes  me: 
"  My  eyes  are  not  at  all  painful,  and  ai-ei  mucJi  improved  from  using 
the  glasses." 

Case  X. — A  case  in  which  correction  of  the  hypermetropia  and 
astigmatism  was  not  as  beneficial  as  correction  of  the  astigmatism 
only. 

An  insurance  underwriter,  aged  27,  uses  his  eyes  all  day  j  has  had 
trouble  with  them  since  he  was  12  years  of  age;  watering,  tired  feel- 
ing, etc.  He  began  to  wear  glasses  in  1880.  He  has  had  eitvUent 
advice,  but  has  always  worn  spherical  aa  well  as  cylindrical  gla-saea. 
He  has  0.50  D.  of  astigmatism  against  the  rule.  There  is  1  D.  of 
hypemietropia  by  the  ophthalmoscopt^  Judging  from  the  records  of 
competent  men  which  he  brought  with  him.  he  had  much  more  under 
atropine,  for  he  was  wearing  as  much  aa  +  4  D.  sphericals  a<ided  to 
his  cylindrics.  Ho  was  ordered  + 1  c.  D.,  IH0°,  for  the  right  eye, 
+0.75  c.  D.,  ISO'',  for  the  left  eye.  On  December  3d,  he  writes: 
"  The  glasses  you  prescribed  for  me  have  not  only  relieveil  me  from 
all  tlie  headaches  I  bave  had  eo  long,  but  have  been  as  a  new  pair  of 
-ej'es  to  me." 
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I      This  case  illustrates  in  a  marked  way  the  general  truth  that 
r  the  astigmatism  is  often  the  chief  factor  in  producing  asthe- 
I  ^opia.    This  patient  has  had  more  comfort  under  correction  of 
I   tie  astigmatism  alone,  than  when  the  hypermetropia  was  also 
corrected.    But,  as  has  been  already  said,  we  must  always  re- 
.{ard  a  considerable  degree  of  hyi)ermetropia  as  a  normal  cou- 
pon; and  astigmatism  even  by  itself,  although  more  disturb- 
ing, as  a  rule,  than  hypennetropia,  nK^uires,  so  to  speak,  a  cer- 
tain setting,  in  general  neurotic  conditions,  in  over-use  of  the 
■  cgres,  nervous  exhaustion,  the  coming  on  of  presbyopia,  and 
o&er  concurrent  factors,  befoi-eeven  it,  will  produce  asthenopia. 
Hie  almost  complete  uselessness  of  paralyzing  the  accommo- 
dation, when  we  can  now  accurately  and  quickly  determine 
fte  corneal  astigmatism  by  the  ophthalmometer,  is  also  inci- 
dentally shown  by  the  cases. 

I  do  not  claim  at  all  that  persons  with  a  c()usideral)le  degree 
of  hypermetropia,  also  having  1  D.  of  astigmatism,  with  the 
ittle,  may  not  do  perfectly  well  for  years  without  the  correction 
of  the  astigmatism,  wearing  glasses  that  neutralize  a  part  of  the 
hypermetropia  only.    I  have  treated  hundreds  of  cases  in  this 
'Way,  before  I  began  to  use  the  ophthalmometer,  and  got  veiy 
^ood  results.    I  merely  think  that  the  simpler  way  to  prescribe 
for  these  cases  is  to  correct  the  astigmatism,  and  to  allow  the 
Xiatients  to  compensate  for  their  hypermetropia  by  a -more  vig- 
orous use  of  their  accommodation,  but  when  these  patients  with 
that  degree  of  astigmatism  c<nne  to  presbyopia,  they  will  be 
much  better  off  with  the  astigmatism  corrected.    I  prefer,  in 
the  light  of  my  present  experience,  in  young  jx^rfions,  to  try 
what  effect  correction  of  the  astigmatism  alone  will  have, 
before  adding  spherical  glasses.    In  all  but  ex(*epti<>nal  cases, 
the  correction  of  the  astigmatism  alone  will,  I  l>elieve,  give  the 
best  results. 

OPHTHALMOSCOPIC  APPEARAN'CP:S. 

The  ophthalmoscopic  appearances  in  regular  astigmatism 
of  a  high  degree  may  readily  lie  underBto*)(l.  Low  degrees, 
such  as  one  diopter,  will  hardly,  except  in  observers  of  the 
greatest  ezperienoe,  make  any  ]ierceptible  influence  uix}n  the 


532 


ASTIGMATISM. 


appearance  of  the  optic  papilla  and  the  retinal  vessels.  What 
the  observer  is  chiefly  to  concern  himself  Tvith*  in  using  the 
ophthalmoscope  in  errors  of  refraction  and  accommodation,  is  to 
carefully  exclude,  or  include,  ;is  the  case  may  be,  minute  opaci- 
ties of  the  cornea,  of  the  lens^  or  vitreous,  or  changes  in  the 
retina,  the  nerve,  or  the  blacnl-vessels,  Except  in  very  young 
children,  who  will  not  hold  their  eyes  still  for  an  examination 
with  the  ophthalmometer,  it  will  not  be  necessary  to  use  the 
ophthalmoscope  or  retinoscfjpy,  in  order  to  determine  the  exis- 
tence of  astigmatism.  In  some  sut'h  young  subjects  we  are 
sometimes  obliged,  for  lack  of  abilitj^  to  make  an  exact  diag- 
nosis, to  content  ourselves  with  an  approximate  correction  until 
they  are  old  enough  to  be  amenable  to  disci[)line. 

Migraine  has  been  quite  extensively  supposed  to  be  depen- 
dent upon  astigmatism  and  on  quite  plausible  grounds,  but  he 
who  expects  to  cure  many  cases  of  migraine,  or  sick  headache, 
by  the  use  of  gliisses  will  be  grievously  disappointed.  In  a 
pei-son  with  a  decided  error  of  refraction  uncorrected,  especially 
hypermetropic  astigmatism,  the  frequency  of  the  occurrence  t)f 
sich  headaches  may  be  lessened,  but  this  ia  all.  As  I  long  since 
pointed  out,'  migraine  usually  becomes  less  troublesome  about 
the  time  that  presbyopia  comes  on,  and  yet  this  is  often  jn^t 
the  i)eriod  when  an  astigmatism  uncorrected  first  manifests 
itself.  More  and  more  as  we  examine  into  the  consequences  of 
uncorrected  errors  of  refraction,  we  find  them  hmited  to  the 
eye  itself. 

In  regard  to  muscular  asthenopia,  one  thing  more  shftuld  lie 
said.  When  we  correct  strabismus  we  are  always  content  with 
removing  the  manifest  deformity  dependent  upon  insufficiency 
of  the  muscles.  We  never  cut  and  cut  again  for  insufficiencies 
that  the  phorometer  may  declare.  If  those  who  advocate  tenot- 
omies for  Intent  insufficiencies  are  right,  they  ought,  by  all  the 
laws  of  logical  deduction,  to  continue  their  oj)erations  here  also, 
until  muscular  equilibrium  has  been  reached.  But  all  practi- 
tioners are,  I  believe,  content  with  glasses  to  preserve  the  e(pu- 
librium  of  the  eye^  and  maintain  the  result  of  the  operation,  to 
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I  wit,  purallelism.  This  is  what  I  advocate  for  muscular  insiiffi- 
!^  ciencies  or  weakness  due  to  en'ors  of  refraction. 

The  most  deplorable  results  have  occurred,  in  my  own 
i  oliservation,  in  consequence  of  the  long-continued  effort  to 
j  restore  the  muscular  balance  of  the  eyes.  In  two  cases  known 
(  t<i  me,  enucleation  of  a  sound  eyeball  has  been  performed  at  the 
I  request  of  the  patient,  who,  having  followed  all  the  steps  in 
'  repeated  efforts  to  obtain  the  unattainable,  had  become  so  mor- 
P>id  on  the  subject  as  to  sacrifice  one  of  the  most  important  of 
(Tthe  human  organs,  with  which  he  was  able  to  see  distinctly,  al- 
I,  though  it  performed  its  functions  with  some  difficulty,  either  real 
[  or  imaginary,  in  its  co-ordination  with  its  fellow.  One  young 
t  patient,  with  great  capacity  and  well  grounded  by  education 

to  make  a  useful  man,  I  rescued  from  such  a  mutilation  which 
I  he  was  urging  upon  his  oculist,  by  my  advice  that  he  should 
I;  first  spend  a  few  months  in  a  hospital  for  the  insane.  To  turn 
!  the  attention  of  many  patients  away  from  a  contemi)lation  of 

the  working  of  their  eyes,  will  be  the  duty  of  many  an  oculist 
k  who  is  consulted  for  an  error  of  refraction,  which  has  caused  a 
}  want  of  equilibrium  of  the  ocular  muscles, 
t      Occasionally,  double  vision  is  one  of  the  consequences  of 

errors  of  refraction,  which  can  often  be  entirely  reraovetl  by  the 
I,  use  of  appropriate  glasses,  although  it  is  generally  assumed 
1  that  this  condition  is  one  that  must,  of  necessity,  retjuire  tenot- 
j  omy.  It  is  remarkable  what  results  are  sometimes  accom- 
)  plished,  especially  in  hypermetropic  astigmatism,  on  removing 
L  thia  disagreeable  symptom,  and  this  without  the  aid  of  any 
f  prisms  whatever.  Of  course,  if  the  double  vision  is  constant, 
[  it  will  often  be  necessary  to  perform  an  operation.  Some  of 
^  the  cases  just  given  illustrate  this  pnint. 

I  It  is  not  an  uncommon  thing  for  young  children,  even,  to 
\  complain  of  double  vision  from  weakness  of  the  external  recti  in 
[  hypermetropic  astigmatism.  This  will  be  invariably  corrected 
j  by  the  use  of  cylindric  glasses,  and  requires  no  prisms. 

1  Recently  a  child  of  six  yeai^  of  age  was  brought  to  me  who  made 
f  this  complaint,  saying  very  intelligently  that  she  saw  double  while 
i  she  was  playing  house,  and  that  had  occurred  to  her  several  times. 
I  On  examinatiou,  I  found  she  bad  3  diopters  of  astigmatism  in  une 
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«ye  and  1  diopter  in  the  other.  I  have  great  confidence  in  believing 
that  slje  will  cease  to  have  douhle  vision  on  wearinti;  curmiiui; 
glrtfises,  and  she  will  not  be  obliged  to  wear  them  except  wUtn  at  uwr 
work  or  play. 

HISTORICAL  N0TE8   ON  THE   DISCOVERY  OF  ASTIGMATISM 
ITS  CORRECTION  BY  CYUNDKlCAL 

Donders  *  found  it  remarkable  that  astigniatiBtn  up  to  his  timewa 
almost  exclusively  treate*!  of  in  English  literature.  In  Maokemie' 
illustrated  treatise  he  found  all  that  wai^  known  on  the  KiihjH't,njia 
this  had  been  discovered  by  Thomas  Young  nud  the  royal  tistnmuiDT 
Airy.  The  latter  had  h  high  degree  of  coniixjund  myopic  astigmaiism 
in  his  own  eye  which  he  carefully  investigated.  Stokes,  atUo  an  Knj* 
lishman,  invented  a  hiia  for  determining  the  degree  of  astigmatisn. 
Dr.  Gooile  also  reported  some  casea,  one  of  them,  like  Airy'a*  id  hi* 
own  oyo.    After  Goode,  Thompson  reported  cai*eJ?,  also  in  EnplAfHl. 

In  our  own  country  Dr.  Inaac  Hays  recorded  two  oas»w  in  an 
American  edition  of  '*  Lawrence  on  the  Eye,"  for  wliich  the  optician 
McAllister  made  correcting  glasses.  Strange  tosay,  nearly  flllnfUw 
ctwe»  reported  up  to  Dondcrs^  time  were  of  the  leas  frequent  viirietv, 
myopic  aatigmatism.  'SMiarton  Jones  in  his  "  Manual "  (Ltiuilon. 
18o5),  and  Sir  WiUiam  Wilde  in  the  Dublin  Joitrual  of  MMit  nl  Sti- 
eiices^  boldly  aniiouncw],  wnd  correctly  tou,  but  without  mWuciog 
pro<»f,  that  the  seat  of  astigmatism  was  in  the  cornea.  This  in 
the  face  of  Thomafi  Ynunj^'s  oljsorvations,  that  would^  a*  l)nndcT« 
Bays,  have  le<l  them  to  lcx>k  for  it  in  the  lens.  The  Dutch  phy>i<4- 
ogist  continues.:  "  We  see  that  in  scienco  also  the  quntation  is  s«ifr" 
timca  applicable,  *fiwf/»i(r.^ /or^nwrt  jura^/ "  One  of  my  palientg, 
the  late  General  Terry  of  the  ITuited  States  Army,  who  had  my<^\f 
astigmatism,  with  tlie  aid  of  an  optician  ci>rrected  hia  own  defwt 
about  the  year  1B,'>S.  It  was  not  until  after  the  war  had  cml"  1  ;1  it 
he  learned  tliat  astigmatism  was  everj-where  reco^^nized— v 
sought  and  secured  a  better  correction  than  be  had  hitherto  had. 

Since  but  one  continental  observer  <if  astigmatism  ap]icami  iinlil 
Dnnder^*  time,  and  he  long  after  the  reports  of  Voung  arid  Airr,  tbs 
credit  of  preparing  the  way  for  the  fidl  revelation  of  the  dif^noSB 
and  corrpction  of  astigmatism,  made  in  Holland,  must  be  giv 
Great  Britain  and  our  own  ooiintry. 
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PRESBYOPIA.— GENERAL  REMARKS  AS  TO  THE  AD- 
JUSTMENT OF  GLASSES. 

Definition.— A  Disease  of  Accommodation, —Physiological  CauBea  of  Prea- 
hTO]>ia. — The  Inununitj  of  Watt'littiaUem  froim  Astheuopia.— Prescribing 
Glaasea.— Presbyupia,  complicated  with  Myopic  Ai*ti(<matiam.  — Meihoda  of 
Tt*stiny  for  Presbyfipia.  — Tnh]e, — Dondfrs'  Rule. — Variatiana  of  tlie  Rule. — 
InvontiouB  whi4*h  lessen  the  Necessity  for  Over  Usiug  the  Eyes. — The  Choice 
beiween  Sppctftcles  imil  Eyef^las&cs.— A  Myiiriattc  Not  Necessary  id  Pre- 
BCrihiSK  Giaases  for  Preahyopia. — Concluding  Rfrnarks  as  to  thv  Method  of 
Adapting  Glawstti  for  Errors  in  Refraction  and  Accommwlatioa.—The  Im- 
porcanue  of  Car<'ful  Ophtitalmoecopic  Examinationa. 

Definition, — Presbyopia  {^fE^tSvi^  mi  old  man;  e^e),  con- 
sists ttf  a  recesninti  or  removal  of  the  near  point  of  vision. 

This  change,  which  is  a  tsenile  one,  and  which  ultimately 
affects  every  eye,  is  naturally  a  great  inconvenience  to  hyper- 
metropic eyes,  while  in  myopia,  the  recession  of  the  near  point 
may  make  it  easy  for  the  subject  of  it,  to  read  or  pursue  occu- 
pations on  fine  objects  near  at  hand,  without  glasses,  which  is 
a  very  great  boon.  This  fact  has  led  to  the  opinion,  sometimes 
expressed,  that  a  moderate  degree  of  myopia  is  the  best  vision 
for  those  who  use  their  eyes  very  ranch  upon  near  objeets. 

Pi-esbyopia  ifl  a  condition  dependent  upon  the  accommoda- 
tive power,  a  disease  of  the  accommodation.  In  advanced  age» 
not  only  the  near  point  but  also  the  far  point  recede.  This  is 
due  to  causes  that  will  be  discussed  a  little  later  on.  From 
what  has  gone  before,  it  will  be  readily  understooti  that  pr^by- 
opia  must  be  inconvenient,  or,  at  least,  require  aid  for  its  relief 
at  an  earlier  jieriod  in  eyes  with  a  very  short  axial  diameter, 
than  in  those  approaching  the  ideal  or  standard  eye,  where 
parallel  raya  are  united  wj^m  the  retina  without  the  slightest 
accommodative  effort,  or,  as  has  just  been  indicated  in  myopic 
eyes,  that  are  adapted  for  the  rays  coming  from  near  objects. 
For  example,  a  person  of  forty  years  of  age,  who  began  and 


536 


PRESBYOPIA. 


continuer!  life  with  a  hy|>ermetTOpia  uf  three  diopters,  towlii 

added,  let  us  say,  a  corneal  astigmatism  of  one  diopt^i, 
need  a  rouch  stronger  glass  for  reading,  than  a  person  of 
same  age  who  has  only  a  half  diopter  of  deviation  from  an  id 
eye,  while  a  person  with  three  dinpters  of  myopia  mav  go 
in  spite  of  the  senile  rhanges  in  his  eye  that  constitute  pTee 
opia,  and  read  and  write  without  the  aid  of  glasses  until  old 
has  Iteen  fully  entered  upon.    In  myopia  of  six  or  s*»vpc  dinp- 
ters  the  whole  of  a  long  Ufe  may  l>e  passed  without  the  ueedol 
glasses  for  near  ohjects.    The  eauses  of  presbyopia  havt*  beeo 
at  work  in  all  these  eyes  aHke,  yet  they  have  acted  upon  differ 
ent  conditions. 

The  physiological  causes  nf  presbyopia,  in  the  light  of  oar 
present  knowledge,  may  be  said  to  be  of  a  threefold  character: 

I.  A  diminution  in  the  contractile  power  of  the  eiliaiy 
muscle. 

There  is  scarcely  a  muscle  in  the  body,  that  begins  work  al 
so  early  a  period,  and  continues  it  so  unremittingly^  as  dou 
the  ciliary.  The  infant  of  a  few  weeks  of  age  begins  to  antmi* 
mudate  for  near  and  far  vision.  This  is  continued  with  rousid- 
erable  vigor^  too  much  so,  if  unchecked,  in  the  early  rears 
before  school  life  begins.  When  the  latter  i>eriiHi  is  rfach«L 
its  exercise  is  almost  unremittent  during  the  hours  not  ki^*'° 
to  sleep,  and  sometimes  under  most  unfavoi'able  circunistanow, 
that  is  to  say,  with  poor  illumination,  bad  i>osture.  and  with 
badly  printed  text-books*  with  type  too  small.  This  latlt-r  diifi- 
culty  is  increast*d  in  countries  where  the  Roman  characters  b;ive 
not  been  adopted.  There  is^  perha}^.  no  muscle  for  vrhirh 
it  is  more  difficult  to  provide  jierfect  rest,  except  fnmi  the 
unceasing  activity  of  the  ultimate  muscular  fibres,  than  the 
ciliary  muscle.  If  we  secure  al»stinence  from  reading  and 
writing,  sewing  and  the  like,  there  remains  still  the  unoontrol- 
lahle  activity  of  the  accommodation  in  eating  and  drinking,  la 
turning  from  one  object  in  the  landscajie  or  rnoni.  to  another  a 
little  nearer,  hack  again,  and  so  forth.  Witli  the  dawn  i»f 
youth  its  power  begins  to  decline,  estiecially  if  over-e5e^t^'(l,  aod 
if  too  continuously  employed.  Especially  is  this  eo*  if  it  be  in 
an  anaemic  subject  or  one  destitute  of  an  average  degret?  of 
vigor.    The  alwrigiual  inhabitants  of  our  country,  the  fpon* 


tiersman^  the  scout,  the  snilor,  the  country  gentleman  leading 
an  out-door  life,  usually  have  a  greater  accommcK^ative  power^ 
and  a  clearer  distant  vision,  than  the  student,  the  neurotic 
invalid,  or  the  bookkeeper  and  the  man  of  letters.  To  this 
there  may  seem  to  be  exceptions,  but  usually  they  are  only 
apparent  ones,  or  they  really  prove  the  rule,  that  excessive  use 
of  the  accommodation  for  near  objects,  brings  on  presbyopia  at 
an  early  age.  It  is  true  that  watchmakers  retain  their  accom- 
mo<3ative  power  for  a  relatively  long  period.  They  seem  to  be 
among  the  l^ss  frequent  in  the  occupations  of  those  who  seek 
relief  at  the  hands  of  the  oculist.  Thus  among  one  thousand 
cases  applying  for  aid  at  the  Manhattan  Eye  and  Ear  Hoepital, 
there  was  no  watchmaker  as  against  many  bookkeei>ei's  and 
seamstresses. 

This  comparative  immunity  of  watchmakers,  may  be  due  to 
the  fact  that  their  close  vision  is  chiedy  with  one  eye,  and 
always  with  the  aid  of  a  convex  glass.  Their  accommodation, 
although  they  are  constantly  looking  upon  fine  objects,  is  not 
really  strained,  as  with  those  who  use  both  eyes  together  and 
call  in  the  converging  muscles  to  act  with  the  ciliary.  This 
first  factor  in  the  production  of  presbyopia  may,  therefore,  vary 
in  different  individuals,  in  the  effect  with  which  it  acts. 

II.  There  is,  however,  a  second  factor  in  the  protiuction  of 
presbyopia,  that  is  to  say,  a  rigidity  of  the  fibres  or  the  capsule 
of  the  crystalline  lens,  which  renders  it  difficult  or  impossible 
for  it  to  undergo  as  rapid  and  great  a  change  in  shape,  that  is, 
an  increasing  of  its  convexity.  This  increase  of  convexity  is, 
of  course,  essential  to  the  refraction  and  focusing  of  divergent 
rays.    Any  diminution  of  it,  is  an  incident  of  presbyopia. 

III.  There  is,  i^erhaps,  also  an  absolute  flattening  of  the 
lens,  on  account  of  increased  density  (Stelhvagj  which  shortens 
the  axial  diameter  of  the  eye,  and  constitutes  what  Bonders 
called  acquired  liypermetropia. 

These  three  factors  in  the  average,  non-myopic  eye,  are 
usually  sufficiently  jxiwerful  to  bring  a  |>erson  to  the  need  of 
weak  convex  glasses  at  the  age  of  forty,  especially  if  that  per- 
son be  required  to  use  the  eyes  at  very  close  work.  If  there  be 
a  corneal  astigmatii?m  of  one  diopter  added  to  this,  it  will 
usually,  although  not  always^  be  more  comfortable  to  the  patient 


if  a  cylindric  glass  of  half  a  diopter,  be  added  to  tlie  ii.riul>. 
vvhicli  is  the  first  glass  required  by  a  subject  (if  tbe  rharatt 
just  indicated.  In  cases  where  there  is  a  very  low  ilegre* 
of  hypermetropia  added  to  the  astigmatism,  it  may  be  s" 
fient  to  give  the  beginning  presbyope  a  glass  for  a  year  ( 
so,  that  will  simply  correct  the  astigmatism.  Such  a  glass  a 
actually  more  comfortal)le  in  many  such  cases  than  one  'wilhaa 
added  spherical.  I  am  now  sj>eaking  of  hypermetropic  astigma- 
tism. Where  there  is  myopic  astigmatism  and  erametropia  il 
the  other  principal  meridians,  it  will  be  necessary  for  a  fwF 
years  to  correct  this  only,  wliich  is  done  by  ordering  a  conv*! 
cylindric  glass  for  the  emmetropic  lueridiau.  For  example,  i 
a  patient  of  forty  years  of  age  have  n  myopic  awtigtiiatisoi  d 
one-half  a  diopter,  it  will  be  proper  to  order  for  him  a  [wsitiv* 
cylindric  glass  of  that  degree^  with  the  axis  at  1*0°. 

It  is  the  increasing  density  of  tbe  lens,  and  its  conseq 
flattening,  which  causes  the  far  point  also  to  recede  in  advau 
life,  but  this  does  not  come  on  for  some  years  after  f ailtire  ^ 
the  power  of  the  cihary  muscle  has  been  observed.    As  a  rt^nlt 
of  this  recession  of  the  far  point,  convex  glasses  are  tlien  re- 
quired for  distant  as  well  as  near  vision. 

Presbyopia  complicated  tvith  myopic  astigmatism  in  a  vian  uf 
40  years  of  age.  * 

A,  R.,  fet.  49.  This  patient  has  myopic  astigmatism  of  l.'i^  in 
each  eye,  axis  180''.  For  reading  then  his  presb^'opiaonly  affwistha 
opposite  meridian,  the  myopic  meridian  being  well  adapts  for  tlwt 
without  a  glass.  A  convex  cylinder  is,  therefore  placetl  before  tin 
meridian,  or  at  180'^.  With  his  moilerate  degree  of  myopia,  the  tinw 
will  come  when  he  cannot  read  easily  without  a  gla^over  themyopie 
meridians  as  wtill. 

METHOD  OF  TESTING  FOR  PRESBYOPIA. 

In  the  determination  of  the  glass  for  the  near  point,  the 
Tision  should  always  be  tested  for  the  far.  If  convenient,  it  is 
much  better  to  have  twenty  feet  for  the  tests.  It  is  the  babit 
of  patients  who  consult  an  oculist  for  what  thev  consider  to  bp. 
and  what  is  usually,  simple  presbyopia,  to  demur  at  this,  and 
tty  exclaim  that  they  "see  perfectly  well  at  a  dis^itance,  theynnlf 
require  glasses  for  reading,"  and  so  forth.    They  do  not  see  why 
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should  be  required  to  be  tested  for  distant  objects,  but  a 
lard  of  prescription,  can  only  be  accurately  obtained  by  the 
for  the  determination  of  the  existence  of  latent  hyperme- 
8,  its  degree,  if  present,  also  the  demonstration  of  the  pres- 
or  not  of  corneal  astigmatism,  or  even  of  amblyopia.  The 
itioner  should  not  be  deterred  from  the  scientific  although 
16  method  of  ascertaining  the  visual  power  with  accuracy, 
ts  somewhat  startling  to  a  self-satisfied  patient,  will  disturb 
reconceived  ideas  as  to  his  power  of  seeing.  That  being 
accomplished,  and  it  is  a  very  easy  and  rapid  test  with 
ictual  patients,  the  practitioner  may  prescribe  the  proper 
for  reading  or  the  like.  Given  an  eye  with  fj-  vision 
}aired  by  convex  glasses,  with  no  corneal  astigmatism,  or 
lan  0.75,  I  lay  very  little  stress  upon  the  near  tests.  We 
letermine  with  great  certainty  on  the  plan  of  the  following 
A  person  of  forty  or  forty-three,  without  astigmatism 
iopter,  and  with  no  manifest  hypermetropia,  will  require — 

At  40  a  glass  of  0.50  D. 

"45   "     "1.  D. 

"  50   "  1.50  D. 

«  60   "     "  2  to  2.50  D. 

manifest  hypermetropia  of  two  or  more  diopters  exist,  it 
e  necessary  to  add  a  glass  of  one  or  more  diopters  to  the 
ers  here  indicated. 

le  usual  test  for  reading  is  No.  1  Jaeger  or  No.  1 
tn,  and  as  laid  down  by  Bonders,  the  rule  is  to  order  a 
with  which  this  type  (a  specimen  of  which  is  found  in 
«r  YII.)  can  be  fluently  read  at  eight  inches  from  the 
This  is  intended  to  apply  to  reading  ordinary  type.  It 
roved  itself  to  be  a  good  working  rule,  during  the  thirty 
or  more  that  it  has  been  employed.  Yet  like  all  rules  it 
1  be  applied  with  some  discretion.  Many  patients  require 
s  for  various  purposes,  some  for  reading  manuscript,  at  a 
ice  of  a  foot  or  more  from  the.eyes,  clergymen  and  profes- 
■eading  lectures  in  colleges  for  example.  Others  again 
glasses  for  reading  music  placed  on  a  piano.  Book- 
rs  also  vary  in  the  distance  at  which  they  work  upon  ledg- 
nd  so  forth.  Donders'  rule  applies  well  for  ordinary  read- 
1  an  ordinary  light,  and  although  it  is  obvious,  that  hooka 


with  large  type,  require  glasses  giving  less  aid  to  the  accommo- 
dation than  do  our  new8pai>ere,  often  printed  with  pi:M:)r  ink  antL 
small  and  worn  tyi>e,  there  are  few  presbyopes  who  find  it  neces- 
sary to  have  more  than  one  i>air  of  glasses  for  all  their  ordinary^ 
work.    The  invention  of  sjiectacles  and  the  accurate  means  now^ 
used  to  determine  their  choice,  have  given  printere  and  publish- 
ers great  latitude  in  the  way  of  using  small  and  well-worn  tj-pe* 
a  latitude  which  they  have  not  been  slow  to  avail  themselves  of. 
But  ocutistii  should  Bet  their  faces  against  this  means  of  overtask- 
ing the  accommodative  jxjwer  of  civilized  and  cultivated  races, 
and  advise  the  selection  of  good  type,  even  for  yonng  persons- 
with  clear  vision  and  vigorous  ciliary  muscle.    Patients  are» 


sometimes  suspicious  of  the  teste  with  fine  t\iie,  for,  as  they  truly 
Ba3^  they  do  not  read  such  tyi>e,  yet  it  is  better  to  make  the 
test  with  it.  The  capacity  to  read  No,  1  Jaeger  fluently  at 
eight  inches  removed,  with  a  given  glass,  will  generally  dett-r- 
mine  that  this  is  the  proper  glass  for  reading  and  writing.  The 
tests  made  by  oculists  are  usually  with  a  very  good  light,  while 
oi'dinary  reading  and  writing  are  often  carried  on  with  that 
which  is  far  from  good.  The  test  allows  for  this.  The  begin- 
ner may  find  it  difficult  to  induce  some  patients  to  hold  the  test 
types  at  eight  inches,  even  when  they  can  rear]  at  that  distance, 
for  with  preconceived  ideas,  they  imagine  that  they  are  to  l»e  com* 
pelled  to  hold  their  books  at  that  distance  for  their  ordinary 
life.    It  is  better,  therefore,  after  having  positiv(?ly  detenniued 
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that  the  teat  lines  may  be  read  at  eight  inches  and  not  nearer, 
for  if  they  can  be  read  at  six  or  seven  inches  the  glasses  will 
invariably  be  uncomfortable,  to  give  the  patient  an  ordinary 
printed  book»  a  newspaper  or  the  like,  and  decide  after  tliey 
have  read  in  a  natural  way,  holding  the  book  as  they  aie 
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ac<mstonied  to  hold  it,  whether  the  glasses  are  adapted  for  ordi^. 
nary  work. 

The  invention  of  stenography,  and  of  the  tyi>ewriter»  and  the 
practice  of  dictation  as»c>ciate<l  with  these  methods,  have  been, 
a  great  boon  to  presbyoi^es,  and  even  to  young  busineys  j>eople, 
for  they  have  greatly  diminished  tlie  necessity  for  such  continu* 
ouB  use  of  the  eyes  as  was  formerly  necessary  in  conducting  a 
large  corr^pondence,  in  preparing  matter  for  publication  by 
editors  and  authors.    These  inventions  have  done  much  to  les- 
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sen  the  disadvantages  to  civilized  eyes  from  the  necessity  of 
their  over-occupation  upon  near  objects. 
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At  this  point,  it  may  be  well  to  urge  the  practitioner  to  see 
to  it  tliat  the  optician  makes  properly  fitting  frames  or  the 
glasses  that  have  been  ordered  by  him.    At  the  same  time, 
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the  patient  should  he  giveu  a  few  words  of  advice  that  seems 
almost  unnecessary,  namely,  that  be  shall  not  treat  his  glasses 
as  if  they  were  something  that  can  he  thrown  down  or  l>eut  out 
of  proper  p(Jsition  with  impunity,  but  that  they  should  be  kept 
carefully  cleaned  and  handler!  with  delicacy,  that  they  may  Ho 
all  that  citn  l>e  properly  required  of  these  invaluable  aids  to  tlie 
Work  of  life. 

Formerly,  I  laid  some  stress  upon  the  use  of  spectacles  for 
prolonged  work,  for  all  persons,  but  after  some  considerable  ejc- 
perience  I  am  convinced  that  pioperly  cbusen  eye-glasses  are 
better  for  most  persons  for  all  purposes.  But  here,  of  couree. 
the  conformation  of  the  nose  and  forehead  wilt  have  something 
to  do  with  the  choice  of  frames  for  glasses.  Children  who  arc 
required  to  wear  glasses  all  the  time  will  usually  find  spectaclee 
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better  adapted  to  their  needs,  and  myni>es  in  general  more  often 
require  spectacles,  but  presbyope-s  are  usually  more  comfortable 
with  eyeglasses,  Since  eyeglasses  are  generally  considered 
more  becoming  than  spectacles,  young  men,  and  especially  young  M 
women,  compelled  to  wear  them  should  be  allowed  to  choose  the  " 
form  of  frame  they  may  prefer,  so  long  as  they  are  of  gotxi  . 
size,  so  as  to  fully  cover  the  eye,  and  with  the  centres  corre-  m 
Fiponding  pro])erly  to  the  jmpil.  Astigraatics  should  Ite  warned 
of  the  uselessuess  and  |>f)Hsible  harm  of  glasses  so  carelessly  put 
on  as  to  actually  change  the  position  of  the  axis  of  the  cylinder, 
yet  even  they,  may  wear  eyeglasses,  if  proper  precautions  are 
taken.  It  only  remains  to  he  said,  that  in  no  cases  of  mere  pres- 
byopia, will  it  l>e  necessary  U>  use  a  niydriatic  to  projjerly  select 
a  glass.    Such  a  practice,  which  has  been  mentioned  here  and 
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there  as  a  proper  one,  is  only  one  that  will  very  much  annoy  the 
patient,  without^  adding  at  all  to  the  facility  with  which  the 
proper  glass  is  chosen. 

CONCLUDING  REMARKS  AS  TO  THE  METHOD  OF  ADAPTING  GLASSES 
FOR  ERRORS  IN  REFRACTION  AND  ACCOMMODATION. 

As  this  book  will  come  largely,  it  is  hoped,  into  the  hands 
of  those  who  are  beginners  in  ophthalmology,  I  recapitulate,  at 
this  point,  the  method  of  making  an  examination  of  a  case  which 
proves  to  be  one  requiring  glasses. 

1st.  Make  a  thorough  examination  of  the  patient's  vision 
with  both  eyes  open,  and  also  with  each  eye  separately. 

2d.  If  the  vision  be  |f  or  |^  —  in  each  eye,  proceed  to  use 
the  ophthalmometer. 

3d.  If  the  vision  be  only  or  less,  make  a  careful  examina- 
tion for  corneal  opacities,  lesions  of  the  lens,  or,  these  being  ex- 
cluded, of  the  back  part  of  the  eye.  If  the  bad  vision  cannot  be 
accounted  for  by  this  examination,  then  proceed  to  the  deter- 
mination of  the  presence  or  absence  of  corneal  astigmatism. 

4th.  If  1  D.  of  corneal  astigmatism,  with  the  rule,  be  found, 
and  the  vision  be  or  — ,  the  patient  will  almost  invariably 
be  hypermetropic  and  have  hypermetropic  astigmatism,  cor- 
rected with  a  positive  cylindrical  glass,  axis  90°. 

5th.  If  the  patient  have  this  degree  of  vision,  it  is  a  matter 
of  very  little  account  whether  or  not  he  accept,  that  is,  see  as 
well  with  the  convex  cylinders  as  without  them,  and  I  have  no 
hesitation  in  ordering  them,  with  the  confidence  that  they  will 
relieve  the  asthenopia.  If  he  have,  as  is  often  the  case,  a 
higher  degree  of  astigmatism,  with  the  same  vision,  the  glass 
will  be  ordered  accordingly.  In  this  class  of  cases,  very  little 
attention  need  be  paid  to  the  patients'  own  statements  about  the 
glasses.  They  are  subjective  in  the  highest  degree,  and,  in  my 
opinion,  much  time  is  wasted  in  seeing  whether  or  not  they  will 
accept  spherical  glasses,  as  they  often  will,  in  addition  to  the 
cylindric. 

6th.  In  another  class  of  cases,  where  there  is  decided  asthe- 
nopia and  no  astigmatism,  or  half  a  diopter  against  the  rule, 
there  will  be  no  hesitation  in  prescribing  the  proper  cylin- 
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tiers,  even  if  the  patient  does  not  know  whether  or  not  he  sees 
better  or  m  well  with  them. 

Vth.  When,  however,  the  ophthalmometer  declares  the  axis 
not  to  be  nt  90'' or  180°,  the  subjective  examination  with  the 
cylinder  should  be  ma.de.  and,  as  a  rule,  that  examination  agrees 
entire! 3^  with  the  results  of  the  ophthalmometer.  Shiiuld  it  not. 
the  patient  should  be  sent  away,  and  the  examination  repeated 
at  a  later  day,  and  if  the  discrepancy  persists,  I  invariably  pre- 
scribe according  to  the  readings  of  the  ophthalmometer. 

But  we  should  be  certain  that  no  error  is  made  in  the  position 
of  the  head,  or  in  other  respects,  which  would  cause  a  false  read- 
ingj  and  the  patient  should  be  warned  that  if  the  glasses  are 
not  comfortable  in  two  weeks,  he  must  return,  when,  if  the  dis- 
crepancy continues  after  this  fair  trial,  we  may  ronclude  that 
there  must  be  some  lenticular  astigmatism,  and  a  mydriatic 
should  be  used  to  determine  the  refraction,  with  paralysis  of 
the  ciliary  muscle. 

If  no  astigmatism  is  found  and  there  is,  as  shown  with  the 
ophthalmoscope,  or  by  the  test  with  glasses,  considerable  hyper* 
metropia,  the  spherical  glass  is  ordered  which  they  will  accept 
for  distant  vision.  These  cases  form  a  large  contingent.  They 
are  the  simple  hypermetropes, 

f^th.  When,  however,  the  vision  is  defective,  and  the  oph- 
thalmoscope gives  no  reason  for  it,  we  cannot  1^  sure  whether 
we  are  dealing  with  myopic  or  hypermetropic  astigmatism  until 
the  tests  are  made  with  glasses.  In  young  subjects,  after  oplithal- 
moscopic  evidence  flhows  distinctly  that  they  are  myopic,  and  the 
concave  glasses  are  accepted,  I  prescribe  them  from  the  sub- 
jective examination.  But  if  the  fundus  appears  to  be  hypenne- 
tropic  and  they  atill  prefer  concave  glasses,  atropia  should  be 
used.    But  these  cases  are  entirely  exceptional. 

&th.  For  presbyopic  patients,  if  they  have  astigmatism,  the 
spherical  glass  should  be  added  to  the  cylinder,  which  will  en- 
able them  to  read  No.  1  Jaeger  at  eight  inches,  fluently.  Tiiey 
must  be  allowed,  howeverj  to  read  an  ordinary  book,  holding  it  at 
such  distance  as  may  be  comfortable  for  them  in  an  ordinary  light, 
and  in  some  exceptional  cases.  I  find  that  the  reader  will  tolerate 
only  a  glass  with  which  he  can  read  No.  I  Jaeger  distinctly  at 
nine  inch^.    In  persons  just  on  the  bounds  of  presbyopia,  SHJ 
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at  forty  or  forty-one  years  of  age,  without  asthenopia,  who  have 
simply  inability  to  see  fine  print  at  a  proper  distance,  we  may  be 
very  often  content,  for  a  year  or  two,  with  ordering  a  glass  to 
correct  the  corneal  astigmatism  only,  that  is  to  say,  the  corneal 
astigmatism  less  that  neutralized  by  the  lens.  Where  there  is 
myopic  astigmatism  and  presbyopia,  the  positive  cyhnder  will 
also  often  be  sufficient  to  neutralize  the  presbyopia  for  two  years 
or  more  after  it  shows  itself. 

10th.  Great  stress  should  be  laid  on  the  frames  ordered  for 
the  glasses,  but  I  no  longer  insist  upon  spectacles.  I  consider 
eye-glasses  just  as  well  adapted,  if  properly  fitted ;  and  they  may 
be  worn  by  adults  or  intelligent  young  persons  for  the  correc- 
tion of  astigmatism. 

In  all  this  it  must  be  understood  that  I  am  speaking  of  cases 
only  that  are  clearly  refractive  cases,  and  not  those  showing 
ophthalmoscopic  lesions.  Where  they  exist,  the  cases  come 
under  the  head  of  diseases  of  the  eye,  and  not  simply  as  those 
requiring  glasses.  I  should,  however,  add  that  I  do  not  assume, 
unless  it  is  clearly  proven,  that  a  slight  error  of  refraction,  of 
itself,  produces  headache  or  inability  to  use  the  eyes. 

I  cannot  lay  too  great  stress  on  most  careful  ophthalmoscopic 
examinations,  especially  in  persons  of  middle  life,  with  reference 
to  minute  opacities  of  the  lenses,  which  may  cause  considerable 
asthenopia,  and  be  easily  overlooked. 
35 
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STRABISMUS. 

Definition. — CauaeB. — Varieties. — Strabiamufl  Convergens. — tlousUiUly  One 
H&hituHlly  Deviates. — Concomitant  Squint. — Stfttistica  of  Refraction.— Am- 
blyopia ex  Anopsia, — Strabiumua  may  be  a  Symptom  of  Cerebral  Disease.— 
Functional  and  Organic  Amblyopia.— CiJiivergeiit  Siiuint  and  Mj-opea.— 
Treatment. — liy  Atropia  and,  Glassefi. — By  Operation. — The  After-TT^t- 
raent. — Results  of  the  O]:iera.tion- — Divergent  Strabigiinis. — Rpfraction  in 
tills  Form  of  Strabismua. — Insufficiency  of  the  Intemi.— MiifWtilar  A^ithe- 
nopia. — Treatment  for  Permanent  Divergence, — StrabiBmus  Suraum  Ver- 
geus. — Strabismua  Deoraum  VergeDe, 

Strabismus,  or  sqithtf  (Tr/.d,?;;*..,  to  sqnint)^  is  a  deviaftou  in 
the  action  of  the  tA-tenial  muscles  of  the  eyeball^  so  that  vhtu 
one  eye  is  fijced  upon  an  object,  the  other  is  directed  away  from 
it.  It  is  caused  by  a  want  of  balance  between  the  power  of  the 
muscles.  A  rude  simile  of  squint,  may  be  made  by  comparing 
the  ocular  muscles  to  the  reins  by  which  horses  are  guided,  one 
Ijeiiig  shorter  or  stronger  than  the  other,  so  that  the  head  uf  the 
animal  cannot  easily  be  kept  straig'ht.  Anotiier  definition  of 
strabismus  is,  a  deviation  in  the  direction  of  the  eyes^  in  con- 
seynence  of  tvhich  the  two  yellow  spots  receive  images  from  dif- 
ferent objects  { Bonders). 

This  deviation  has  many  causes:  Paralysis  of  a  muscle  or  set 
of  muscles  of  course  produces  it;  but  here  we  discuss  that  form 
of  strabismus,  in  which  there  is  no  want  of  power  of  the  mus- 
cles,—no  paresis  nor  paralysis — but  that  condition  in  which  they 
do  not  act  in  unison,  and  a  deviation  of  the  eye  from  a  normal 
position  results,  althoug'h  the  power  of  the  muscle  to  act  singly 
remains  unimpaired.  Although  all  deviations  of  the  eye,  from 
the  imperfect  action  of  any  muscle  is  properly  called  strabismus, 
technically,  when  strabismus  is  spoken  of,  without  qualification, 
that  form  is  meant,  in  which  the  cause  ia  found  in  want  of  equal 
action  of  the  muscles  without  any  impairment  of  their  jwiwer  of 
motion  when  acting  alone.  The  other  deviations  from  loss  of 
power  of  a  muscle  are  comprehended  under  paralysis. 
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'^^le  four  chief  varieties  of  strabismus  are  strabismus  con- 
^^gens,  strabismus  divergens,  strabismus  sursum  vergens,  and 
I'^bismus  deorsum  vergens.     The  most  important  of  these 
the  two  former  varieties.    The  first  will  now  be  discussed. 
In  strabismus  convergens  one  eye  is  deviated  inward,  while 
other  is  fixed  upon  the  object.    One  of  the  eyes  habitually 
^^viates.    This  eye  is  generally  more  or  less 
*l&blyopic,  although  not  always  so.    In  other 
^^ases,  the  subject  squints,  first  with  one 
•ye  and  then  with  the  other,  scarcely  seem- 
Okg  to  have  a  choice  as  to  which  is  used. 
In  snch  cases,  the  vision  is  usually  found  to 
l>e  fairly  good  with  each  eye  and  about  the 
Same  with  each ;  generally  it  is  at  least  f  J. 
In  this  latter  fact,  is  to  be  found  the  reason 
one  eye  is  used  with  about  the  same 
facility  as  the  other.    In  all  cases  of  non- 
paralytic convergent  squint,  by  closing  one 
«ye  and  causing  the  patient  to  fix  upon  the 
object  with  the  other,  it  is  possible  to  bring 
oat  a  squint  in  the  shaded  eye.    If  it  be 
fpiickly  uncovered  and  observed,  it  will  be 
ionnd  that  it  now  deviates  inward,  thus 
taking  the  place  of  the  one  that  habitu- 
aUy  squints.     For  the  reason  then,  that  m  _  iK8TKtn«NT 

<m  forced  fixation  with  either  eye,  the  other  ron  mearcbino  the  degrkk 

,  n      .   ,         .  3     •       iv  ■      !•  -  OP  Deviation  in  KTRABisHrt*. 

always  deviates  mward,  m  this  form  of  This  the  patient  is  made  to 
strabismus,  I  discard  the  name  concomi-     acc'^ateiy  with  the  non- 

'  nqtilntiiiKeye,  when  the  In- 

tant  squint,  since  all  non-paralytic  squint  is  RtniTneot  is  heM  aiontr  the 

  . .      ,       Ti_  .  1.1      eiief  of  the  IM  with  the  cen- 

concomitant.  It  seems  to  me  an  utterly  trHin.arke.aeti.vH.th..nid- 
onnecessary  term.    It  is  this  concomitance  t*'"  ^^^^^^^ 

„  ,  ,  .  of  lines  of  deTiation  of  the 

that  aids  us  m  separating  true  strabismus  pupil  from  this  will  nuirk 
fawn  paralytic  squint.    The  term  tiUernat-  »hedeK«eofth.»quiut. 
tngr,  as  applied  to  cases  that  squint  first  w^ith  one  eye,  and  then 
with  the  other,  should  be  retained. 

It  is  proper  also  to  still  further  describe  strabismus  by  the 
ad jective  periodic,  for  there  are  cases,  especially  those  in  wliich 
the  vision  of  one  eye  is  about  as  good  as  that  of  the  other,  where 
tiie  strabismus  only  appears  at  intervals,  and  then  again  disap- 
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pears.  In  these  cases,  it  is  most  apt  to  occur  after  soi^j^ 
haustiiig  illnesa,  or  great  fatigue^  or  the  Uke. 


CAUSES. 

The  causes  of  strabismus  convergena  are  not  decisively  seUled, 
but  the  following  facts  are  fixed  in  connection  with  it: 

1.  It  is  usually  associated  with  hypermetropia  and  hi^iennfr 
tropic  astigmatism.  Of  a  series  of  Km  cases  operated  on  by 
myself,  there  was: 

Hypermetropia  in  both  eyes,  in , . . . ,  *   78  < 

Hypermetropia  in  one  eye  and  hj'permetropic  aetigmatiKm 

in  the  other.   51 

Hypermetropic  astigmatism  in  lioth  eyes  11 

Hypermetroplp  astigmatism  in  one  ej'eand  myopic  a^-tigmH- 

tism  in  the  other   ijj 

Myopia  in  both  eyes  , . ,   2  i 

The  refraction  was  unrecorded  in.  3 

Total  IIHI 

In  an  additional  series  of  121  cases,  the  refraction  was! 
to  be  as  followb : 

Hypermetropia  in  hoth  eyes   75 

Hypermetropia  in  one,  hypermetropic  astigmatism  in  the 

other  15 

Hypermetropic  as^tigmatism  in  one,  myopic  astigmatism  in 

the  other  ?  * 

Hypermetropic  astigmatiam  in  both  eyes  ,  

Hypermetropic  astigmatism  in  one,  mixed  astigmatism  in 

the  other   S 

Myopic  a!4tigmatism  in  both   1  fa* 


Total  121 


If 


Nearly  all  of  the  latter  series  were  observed  with  the  opi 
thalmometer.    The  proportion  of  cases  of  astigmatism  is.  tli^n" 
fore,  greater. 

I  have  found  a  very  large  proportion  of  cases  of  astigmJi' 
tism^  especially  in  the  squinting  eye.    Had  I  used  the  ophthfll- 
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mometer  in  the  first  series  of  100  caaea  which  I  reported  as 
above,  I  thiuk  the  same  proportion  would  have  been  shown. 
Strabismus  convergens  only  rarely  occurs  iu  myopia,  and  then 
in  myopia  of  a  high  degree,  from  causes  that  will  be  discussed 
later. 

2.  In  about  T5  per  cent  of  cases,  the  vision  of  one  eye  is 
markedly  less  than  that  of  the  other. 

There  are  some  unsettled  points,  concerning  which  high  au- 
thorities are  ranged  on  opposite  sides.  It  is  unsettled,  for  ex- 
ample, whether  the  amblyopia  above  mentioned,  is  a  congenital 
condition,  or  whether  it  ia  an  amblyopia  acquired  aa  a  result  of 
the  deviation  of  the  eye,  the  image  not  falling  on  the  same  part 
of  the  r**tina  in  the  two  e^^es,  until  the  retina  ia  finally  blunted, 
ambii/opia  e^r  avopsm  (from  not  seeing).  It  i&  settled  that  a 
certain  degree  of  visual  power  ia  lost  after  the  appearance  of  the 
squint,  and  that  this  part  may  be  restored  by  an  operation,  or 
by  glasses  that  will  bring  theeyea  to  parallelism.  One  case  that 
illustrateB  the  former  statement  occurred  in  my  practice,  when, 
in  a  squinting  family,  a  child  of  seven  years  of  age  had  no  squint 
at  the  time  of  examination,  but  was  said  to  squint  at  times, 
R,  and  L.  V.  ^  f  j  H.  ^.  She  accepted  and  wore  +  y'jf.  In 
four  years  after,  this  child  came  with  a  fixed  squint,  by  pref- 
erence in  the  right  eye,  and  the  vision  in  that  eye  was  re- 
duced to  j^a;  while  the  left,  the  non-squinting  eye,  remained  at 
The  examinations,  first  and  last,  were  made  with  great 
exactness  by  competent  men,  the  late  Dr.  Eldward  T.  Ely  and 
ray  present  associate.  Dr.  J.  B.  Emerson,  and  I  have  no  doubt 
of  the  truth  of  the  observation.  I  advised  an  operation,  but  the 
caae  disappeared  before  I  had  the  opportunity  of  making  the 
crucial  test  of  ]>aralyzing  the  accommodation,  and  st^curing  the 
liest  vision  jxffisible  with  glasses  under  such  paralysis. 
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Up  to  this  time,  T  have  been  unable  to  secure  any  better  vision 
after  the  operation,  than  I  have  obtained  before  it,  by  the  use  of 
atropiaand  correcting  glasses.  Imperfect  observation  lies  at  the 
basis  of  much  of  the  discrepancy  of  statement,  as  to  the  iniprove- 
nit*nt  of  vision  as  the  result  of  an  operation.  Patients  of  a  cer- 
^^^^^^^^ways  see  better  after  they  have  learned^  not  the  lettei-s 


of  the  test-types,  so  as  to  memorize  them,  but  after  tlifv  hari 
become  accu^tuiiied  to  the  tests  iPomeroy.  Schvreiggert  ^VB 
should  be  careful  not  to  conolude  that  a  patient  sees  better  from 
the  operatioiij  because  he  then  reads  a  line  or  so  of  Snellen  mm 
than  he  did  before  it  was  perfonned.  Tlmt  nmeh  iniproveiikeni 
may  be  due  to  the  cause  just  mentioned,  and  to  the  letting  up 
in  the  spa^m  of  accommodation  which  may  exist,  well  as  to 
the  proper  correction  of  the  anomaly  of  refraction.  The  hct 
that  st[uint  usually  occurs  before  the  child  knows  it«  letters 
renders  it  difficult,  if  not  imijossihle.  to  determine  what  liie 
visual  power  is,  except  in  a  crude  way.  We  are  likely  to  r» 
main  long  in  doubt  as  to  whether  the  arablyoi)ia  is  congemtaL 
and  whether  it  of  itseif  is  one  of  the  causes  of  the  siiuint,  w 
whether  the  amblyopia  is  always  a  result  of  the  strabismus.  If 
a  few  such  cases  as  the  one  I  have  quoted  can  be  found.  luid 
if  it  is  proven  that  ati'opia  and  glasses  do  not  very  etxju  ViriDg 
the  vision  back  to  the  original  normal  standard,  it  must  be  ail- 
mitted  that  those  who  believe  in  ambtyopia  ex  anopsia  have 
much  on  their  side. 

One  of  the  tirst  symptoms  of  cerebral  disease  (tumori  k 
aometimes  strabismus  convergens,  not  paralytic.  In  one  sad 
case  that  was  under  my  care,  it  was  some  weeks  l>efuttt  lni» 
paralysis  of  the  muscles  uccurred,  although  the  squint  was  verr 
marketi  and  was  concomitant.  Subsequently,  the  ]>iiralyBi8 
was  plainly  apparent,  and  other  symptoms,  indicating  the  piw- 
ence  of  a  lesion  in  the  brain.  Althoug^h  the  ophthalnmsrofjc 
revealed  absolutely  nothing,  the  vision  declined  after  the  tH|umi 
was  fairly  established,  from  ^  to  t^^.  I  do  not  think  Uiis 
could  liave  been  referred  to  pressure,  because  there  was  no 
papillitis  or  change  in  the  vessels.  The  amblyopia  Beeme<l  t<> 
result  from  the  abnormal  p<>sition  of  the  eyes.  The  cliild 
Betjuently  died  of  tumor  of  the  brain.  To  say,  however,  lhal 
there  is  amblyopia  after  squint  develops,  an  ambly«)pia  n»ult- 
ing  from  a  disregard  of  the  image  which  does  not  fall  upo 
the  macula,  but  upon  a  less  sensitive  portion  of  the  retiua.  w 
very  far  from  saying  that  this  is  anything  more  than  a  func- 
tional disease,  which  may  be  immediately  corrected,  so  swa  a* 
the  eyes  are  in  a  state  of  parallelism,  and  pro[>er  glasses  are  ad- 
justed, so  that  they  can  work  together.     The  question  is,  k 
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there  an  amblyopia  depending  on  organi(^  changes,  which  pro- 
duces the  squint,  or  di.His  the  squint  huve  all  to  do  in  causiug 
the  amblyopia?  In  my  judgment  both  statements  ate  true; 
there  is  an  organic  and  congenital  amblyopia,  which  is  never 
relieved — is  never  capable  of  being  relieved,  by  any  treatment ; 
there  is  also  an  amblyopia  which  ia  cured  under  the  circum- 
stances  just  mentioned,  an  amblyopia  which  may  be  called 
ftuictioiml.  In  the  former  case,  the  vision  is  defective  on  ac- 
count of  want  of  jjerceptive  power  from  organic  disease,  even  if 
we  cannot  recognize  it.  In  the  latter,  the  patient  simply  sup- 
presses the  image  to  avoid  diplopia.  Occasionally  cases  of  con- 
congenita!  amblyopia  are  found,  in  which  squint  never  seems  to 
have  existed,  and  in  which  there  are  no  appearances  of  disease 
observed  with  the  ophthalmoscope. 

J  aval  iias  found  that  prolonged  use  of  the  amblyopic  eye,  after 
an  operation  for  s*|uint,  has  resuUed  in  improvement  of  vision, 
although  not  immetliately.  His  mode  is  a  very  thorough  and 
lengthened  one»  lasting  for  years.  Such  an  one  I  have  not  un- 
dertaken, but  I  have  met  with  no  encouragement  in  the  cases 
where  I  have  had  the  same  eye  bandaged  three  to  four  tiruea  a 
day  and  the  fellow-eye  exercised  on  fine  print.  With  the  ear- 
j»llr«o-oi>eration  of  the  parents^  I  have  had  no  results  from  this 
system,  and  I  have  long  &ince  abandoned  it.  I  think  ail  the 
benefit  which  results  in  curing  the  amblyopia  is  achieved  in  a 
very  few  days  after  the  eyes  are  in  a  state  of  parallelism,  and 
the  proper  glasses  are  adjusted.  In  other  words,  the  func- 
tional amblyopia  may  be  relieved  in  a  short  time,  and  the  or- 
ganic never. 

The  following  facts  show  that  organic  amblyopia  may  cause 
squint.  A  patient  operated  on  fur  cataract  in  one  eye,  while 
the  other  remains  blind,  recovering  his  sight  in  the  eye  operated 
upon,  will  often  deviate  the  blind  one  inward.  Again*  in  cases 
where  both  eyes  have  l>een  operated  upon,  and  for  a  time  act  to- 
gether, if  a  membrane  forms  on  one,  disabling  it  for  ordinary 
use,  it  may  turn  inward. 

Then  again  opacities  of  the  cornea  occur,  and  subsequently 
the  ob8cure<l  or  partially  ol^scured  eye  begins  to  squint.  It  may 
b©  answered  to  this,  as  Ponders  does,  that  were  these  persons 
emmetropic^  they  would  not  squint,  the  opacity  or  obscuration 
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being  only,  so  to  speak,  provwations  to  squint  in  eyeealM/  J 
adapted  to  this  deformity.    The  investigations  of  our  own  time  1 
have  i^hown  that  a  moderate  degi'ee  of  hyr>erTuetropia  k 
if  not  quite,  a  normal  condition.    Jt  cannot  be  that  thin  nwl 
tion  of  the  refraction  is  of  itiself  sufficient  to  cause  Blraliisii' 
convergens,  although  some  plausibility  is  given  to  tliiw  tht-^ 
because  a  hypermetropic  eyebaU  generally  exists  with  o 
vergent  atrabisinns.    To  this,  however^  must  usually  tx*  .ni^i 
antsfytnetrapia^  and  peraousi  who  are  not  naturally  anisometrojiiv. 
but  who  have  become  so,  may  soon  squint. 

The  convergent  squint  of  myopes  is  only  what  Dondersd*- 
scril)ed  it^  the  inability  of  the  very  raucti  elongated  eyeball  to 
assume  a  straight  iK>sition.  The  shape  of  the  eyeball  htre  inti 
mechanical  or  anatomical  cause. 

In  all  this  discusfiion.  it  should  always  be  remembeml  that 
strabismus  is  but  a  symptom.  It  occui's  in  central  disf.nse,  in 
spinal  disease,  in  disused  eyes,  as  well  as  in  paresis  of  the  niusiW 
It  has  been  so  much  the  custom  to  write  of  the  symptnin  as 
i»s  if  it  were  a  disease,  that  it  is  now  impossible  to  jiroperlv 
discuss  convergent  and  divergent  squiut,  except  as  c<iiuci*lent 
with,  if  not  directly  caused  b^',  refractive  anomalies.  In  doing 
so,  however,  it  will  be  remembered,  that  s(}uint  not  dejiendtnt 
upon  a  refractive  error  is  fully  recognized.  All  the  evideiio? 
goes  to  show  that  a  very  prominent  cause  of  strahisniiis  is  in- 
ability to  procure  binocular  single  vision.  Such  evidence  is  found 
in  the  fact  already  noted  that  patients  who  acqinre  opacittc*  vi 
the  cornea  and  cataract  in  one  eye  reailily  &<]uint. 

Atiisometropia  frt»quently  attends  strabismus  conTer|;:fn& 
All  careful  ol>ser\-ations  of  strabismus  show  that  my  estimakd 
])ercentJige  of  seventy-five,  in  which  the  vision  is  very  inuili 
impaired  in  tlte  squinting  eye,  is  not  too  large. 

The  conclusions  to  which  I  liave  thus  far  come  in  the  etiology 
of  strabismus  convergens  of  the  tyjt^  now  under  discussion— 
that  is,  occurring  in  connection  is  with  refractive  error— are: 

L  Convergent  squint  is  generally  associated  with  hyjienDe- 
tropic  astigmatism  or  hypermetropia, 

Ih  It  is  prt^bably  caused  by  the  cong»^nital  aniHometrapiii 
in  the  majority  of  cases,  that  is  to  say,  by  tlje  inability  to  seenre 
binocular  single  vifiion. 


III.  In  a  small  contingent  it  is  associated  with  equal  vision  in 
each  eye.  In  surh  cases,  the  patient  fixes  with  either  eye  al- 
ternately. Why  the  strahismna  then  occurs  is  tome  uncertain. 
If  it  were  merely  from  hypermetropia,  why  tlo  not  nearly  all 
people  who  are  not  myopic  squint? 

IV.  Opacities  of  the  cornea,  or  occlusion  of  the  pupil  of  one 
eye,  very  much  favor  the  occurreure  of  squint  in  eyes  of  any 
refraction. 

V.  If  Btrabisraus  convergens  be  caused  chiefly  by  anisome- 
tropia and  refractive  anomaly,  it  is  not  congenital,  hut  occura 
at  the  age  of  from  two  to  five  years. 

VI.  If  congenital  squint  or  organic  disease  of  the  retina  exists 
suspicion  should  be  excited  that  it  is  caused  by  central  disease. 

Quito  often  little  patients  are  brought  to  ophthalmic  clinica 
with  strabismus  in  its  early  stages  and  which  is  not  paralytic^ 
who  are  found  to  have  neuritts  optica.  Every  careful  observer 
will  take  great  pains  to  determine  in  a  given  case  of  suddenly 
occurring  strabismus,  that  there  be  not  some  cerebral  lesion. 
During  dentition,  certain  children  are  apt  tu  squint.  This,  I 
think,  may  fairly  l>e  ascrilied  to  cerebral  irritation^  and  not  to 
refractive  error,  atthcjugh  here  again  it  may  be  asserted  that 
the  conditions  for  squint  exist  in  the  refraction,  or  it  would  not 
have  occurred.  The  penduluTu,  however,  is  swinging  backward 
on  this  subject  of  the  all-sufficiency  of  so-called  refractive 
anomalies  to  cause  innumerable  symptoms.  Since  the  rarity 
of  the  ideal  or  emmetropic  eye  has  lieen  demonstrated,  we  are 
becoming  more  guarded  in  ascribing  strabismus  to  a  very  com- 
mon, almost  universal  deviation  from  the  normal  type,  such  as 
a  moderate  degree  of  hypermetropia,  the  same  in  each  eye. 

It  is  possible  that  central  irritation  and  central  lesions,  have 
more  to  do  with  even  the  orditiary  type  of  Btrahisnuis  conver- 
gens, than  has  been  generally  supposed.  At  any  rate,  as  a  eyjnp- 
tom,  it  may  depend  on  varied  conditions,  but  I  still  incline  to 
the  belief  that  the  most  prominent  factor  in  producing  a  con- 
vergent strabismus  in  children,  is  a  very  marked  difference  in 
the  refraction  of  the  two  eyes.  The  attempt  to  see  clearly  brings 
on  excessive  convergence,  which  finally  causes  the  i>ennanent 
crossing  of  the  optic  axes.  This,  of  course,  is  essentially  Ponders' 
theory.    Where  he  laid  great  stress  on  hyi)ermetropia  alone^ 
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I  ascribe  it  to  a  high  degree  of  hypermetropia  or  hypermetropic 
astigmatism  in  (tne  eye,  siiflficieut  to  produce  what  may  be  fairly 
termed  an  organic  amblyopia.  Such  an  eye  ia  an  undeveloped 
eye,  and  the  rods  and  cones  may  be  deficient. 

This  subject  has  lieen  so  fully  discussed  under  the  considera- 
tion of  hypermetropia  and  hypermetropic  astigmatism,  that  it  is 
not  necessary  to  say  any  more  u].k>u  it  at  this  point.  The  eti- 
ology of  strabismus  cannot  be  said  to  be  settled.  We  can  only, 
I  think,  as  yet,  produce  the  facts  which  have  been  observed  in 
connection  with  the  condition,  and,  according  to  the  individual 
trend  of  mind,  conclude  which  of  the  varied  conditions  as  to 
causation  are  correct. 

But  the  myopathic  or  muscular  theory*  that  changes  in  the 
muscles  themselves  have  produced  the  contraction,  in  my  judg- 
ment, has  no  position  whatever.  That  there  is  in  long-continued 
squint  an  apparent  shorteniug  of  the  muscle,  is  evident  to  every 
observer,  but  it  is  only  apparent,  as  can  be  demonstrated  by  the 
use  of  a  mydriatic,  by  which  the  accommodation  is  paralyzed, 
when  the  squint  can  often  l>e  overcome,  even  in  Long-etauding 
cases.  Hansen-Grut's  innervation  theory  does  not  seem  to  me 
to  explain  anything.  It  is  simply  a  statement  that  squinting  ia 
a  mere  phenomenon  of  innervation.  This  is  perha]3s  true,  and 
is,  as  Berry  says«  an  extension  of  Donders'  view  to  its  natural  con- 
clusion, which  is,  that  squinting  arises  when  the  normal  rela- 
tion between  the  accommodation  and  convergence  is  disturbed, 
or  the  abnormal  situation  of  the  range  of  accommodation  is  af 
fected. 

TREATMENT. 

The  kind  of  strabismus  tliat  we  have  been  discussing,  con- 
vergent, usually  associated  with  anisometropia,  with  no  diminu- 
tion of  the  power  of  the  muscles,  they  moving  freely  in 
every  direction*  is  amenable  to  carefully  conducted  treat- 
ment. When  the  mobility  of  the  muscle  has  never  been  im- 
paired and  fixation  occurs  with  one  eye  only,  as  obtains  in 
many  cases  in  squint  of  a  marked  t^-pe  in  high  degi-ees  of 
astigmatism  or  hypermetropia,  the  cases  demand  a  special 
consideration.  But  in  the  typical  cases,  the  course  of  a 
surgeon  is  clear.    In  case  the  subject  fixes  with  either  ey«,  and 
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^^oq  is  about  the  same  in  each  eye,  it  is  well,  especially  If  the 
MJ^Mhe  not  one  of  more  than  two  lines,  tu  attempt  a  correction, 
K  ^  the  use  of  correcting  glasses.    The  astigmatism,  especially, 
be  corrected  and  the  glasses  worn  habitually  in  all  oc- 
l  ^pations,  in  case  a  cure  is  attempted  by  this  means.    It  should 
^  persevered  in  for  at  least  three  months,  before  it  is  abandoned, 
^iiis  treatment  will  usually  fail.    That  it  does  not  often  succeed 
^  marrellous,  when  we  know,  from  observation  on  many  cases, 
Qkat  the  squint  of  childhood  is  frequently  outgrown. 

In  saying  it  is  often  outgrown,  I  mean  that  we  have  authen- 
tic histories  of  many  cases,  where  there  was  marked  convergent 
Squint  for  several  years,  and  when  the  patient  presents  him- 
self to  the  oculist  no  deformity  whatever  exists ;  yet  in  these 
cases,  what  we  consider  an  exciting  cause  of  squint,  that  is  to 
My,  unequal  power  of  vision  in  the  two  eyes,  with  a  marked 
difference  in  the  refraction  also,  is  very  often  found.  Con- 
■tantly,  in  studying  strabismus,  we  meet  with  cases  which  are 
not  in  accord  with  any  exclusive  theory  as  at  present  understood, 
■mad  there  is  no  doubt,  as  was  said  in  the  beginning,  that  much 
vemains  to  be  learned  in  regard  to  this  subject. 

The  treatment  by  ati'opia  is  often  combined  with  that  with 
leasees.  The  atropia  is  made  strong  enough,  four  grains  to  the 
ounce,  to  completely  paralyze  the  accommodation  and  keep  it 
thuB.  For  this  purpose,  it  is  well  to  instill  the  solution  at  tii-st, 
tiiree  times  a  day,  and  subsequently  when  paralysis  is  well 
established,  once  or  twice  a  day.  The  danger  of  atropia  poison- 
ing, is  always  to  be  considered.  It  is  well  to  apply  the  solution 
after  eating,  also  to  take  great  pains  not  to  allow  it  to  enter 
into  the  puncta  and  then  into  the  nose.  It  is  seldom  that 
atropia  poisoning  is  produced  by  instillations  in  the  eye.  but 
at  times  it  occurs.  Hydrobromate  of  scopolamine  is  perhaps 
aven  more  e£Bcient  than  atropia  in  paralyzing  the  accommoda- 
tion, and  may  be  used  in  the  same  manner,  but  of  the  strength 
of  one  grain  to  the  ounce. 

I  do  not  think  homatropiue  compares  favoral)ly  with  atropia 
*  scopolamine,  in  their  effects  upon  the  ac(»onnnodation.  AVhen 
the  squint  is  a  confirmed  one,  or  when  the  s<iuinting  eye  is  am- 
Wyo^c,  it  is  very  rare  in-Jeed  that  this  treatment,  of  using  a 
S&jdriatic,  has  any  marked  effect,  but  it  ought  always  to  l>e  tried 
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in  the  class  of  cases  that  I  have  enumerated,  and  also  in  children 
too  young  to  be  subjected  to  an  operation, 

Au  operation  will  then  be  resorted  to.  It  is  proper  to  iuform 
the  patients,  or  those  responsible  for  them,  that  more  than  one 
operation  may  be  required ;  that  to  have  an  operation  performod 
for  stjuint,  js  to  enter  upon  a  course  of  treatment,  which  may  be 
prolonged  for  weeks  or  even  mouths  after  the  operation.  With 
this  preHminarj  understanding,  there  is  no  difficultj  in  main- 
taining the  care  of  the  case,  until  the  final  ]>ermanent  equilibrium 
of  the  muscles  is  obtained.  After  one  operation^  the  patient 
is  to  be  carefully  observed  for  some  weeks.  in  two  or  tliree 
weeks,  it  is  certain  that  with  glasses  a  sufficient  result  lias  not 
been  attained,  the  corres|)onding  muscle  of  the  fellow-eye  is  to 
be  detached  and  the  same  watchfiihiess  observed.  Usually  two 
oi>erations  are  sufficient,  and  in  verj-  many  cases  one  is  enough. 
It  is  well  to  \jQ  slow  in  deciding  upon  a  second  eye,  for  an  ex- 
ceafiive  effect  is  easily  produced.  When  equilibrium  is  restored, 
the  proper  glasses  should  be  constantly  worn*  both  for  near  and 
far.  In  time,  many  patients  will  leave  them  off  for  the  dis- 
tance, if  they  do  not  improve  the  vision,  and  some  few  will  be 
able  to  exercise  their  accommodation,  for  the  near  even,  with- 
out protlucing  a  squint,  and  not  wear  glasses.  My  present  plan 
in  prescribing  glasses  for  strabismic  patients,  on  whom  I  am 
about  to  operate,  is  to  choose  the  glasses  Iwfore  the  operation  is 
performed,  so  that  they  may  be  ready,  the  moment  it  is  over,  to 
wear  them.  They  can  usually  he  worn  within  tvventy*fnur  hmirs 
even  if  some  considerable  reaction  follows  the  separation  of  tbe 
muscle. 

The  after-treatment  consists  in  the  application  of  iced  cloths 
for  a  few  houi's.  If  squint  remains,  atropia  or  scopolamine  is  to 
be  used  on  the  same  day,  to  paralyze  the  acconmindation.  This 
with  the  operation  will  often  be  sufficient  to  keep  the  eyes 
straight.  If  it  be  so,  it  is  an  indication,  not  a  positive  one,  how- 
ever, that  a  second  one  will  not  be  needed.  This  operation  is 
one  that  may  safely  l>e  jierformed  at  clinics  or  in  the  physician's 
consulting  rooms,  and  the  patient  allowed  to  go  home.  The  eye 
operated  upon,  should  be  protected  from  dirt  and  strong  air  by  a 
bandage,  which  should  be  removed  as  soon  as  the  patient  has 
reached  home,  and  not  reapplied  under  ordinary  circumstanoes. 
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The  next  day,  colored  glasses  should  be  worn  in  the  air,  but 
no  covering  is  needed  iu-doors.  Some  prudence  should  be  shown 
as  to  being  in  a  glare  of  light,  while  dusty,  smoky,  or  dirty 
places  should  be  sedulously  avoided,  lest  infection  of  the  con- 
junctiva and  inflaraiuatiou  of  Tenon's  capsule  occur. 

RESULTS  OF  THE  OPERATION. 

Although  a  great  deal  of  doubt  has  been  thrown  upon  tho 
result  of  the  operation  for  strabismus  by  certain  writers,  I  do 
not  share  their  apprehensions  as  to  a  favorable  result,  in  care- 
fully chosen  cases.  The  older  o[)eration  was  unsuccessful  be- 
cause it  was  supposed  that  it  was  simply  necessary  to  divide  the 
muscle,  and.  as  is  well  known,  after  Dieffenbach  fivst  promul- 
gated it,  it  was  simply  looked  upon  as  a  division  of  the  muscle, 
similar  to  the  division  of  tlie  tendo  Achilles  in  club-foot.  But  in 
dub-foot,  the  surgeon  was  very  careful  to  use  bandages  and 
splints  in  order  to  preserve  the  position  whii-h  the  division  of  the 
tendon  allowed  the  foot  to  assume.  The  analogy  was  forgotten 
by  the  surgeons  of  an  early  period,  and  they  divided  the  muscle, 
looketl  at  the  apparent  improvement  in  the  condition  of  things 
which  occurred  immediately  after  the  operation,  and  called  the 
^ooee  cured.  Tt  was,  of  course,  a  mere  chance,  if  any  such  case 
Wasoured,  and,  worse  than  tliis,  divergent  strabismus  very  often 
resulted,  and  the  last  condition  of  that  patient  was  wcrse  tlian 
the  first.  All  ophthalmic  surgeons  of  our  time,  have  been  called 
u|>on  to  remedy  the  effects  of  such  operations  by  fishing  up  the 
divided  muscle,  reuniting  it  to  the  globe,  and  dividing  its  fellow. 
We  are  sometimes  obliged  to  do  this  in  operations  performed 
under  our  present  state  of  knowledge,  wliere  esce^ive  effect  is 
produced,  but  it  is  very  rare  that  this  occurs  with  the  rules  now 
followed,  and  when  it  does  it  is  generally  sufficient  to  separate 
the  external  rectus  from  its  attachment,  when  the  excessive 
effect  isnvercome.  I  consider  that  if  the  surgeon  have  complete 
chjirge  of  the  cases,  be  allowed  to  operate,  if  necessary,  two^ 
three,  or  four  times,  and  if  the  rules  I  have  given  be  followed, 
success  is  almost  certain.  Indeed.  I  should  put  it  down  from 
my  own  carefully  collated  exj^eriencf ,  lx)th  in  private  and  hospital 
practice,  at  as  Iiigh  a  percentage,  t)f  complete  cure  of  the  de- 
formity, as  ninety-five.    In  making  this  estimate,  1  include  cases 


where  the  surgeon  is  not  allowed  to  have  the  complete  control, 
where  the  second  operation  has  been  dechned,  where  patients 
have  wilfnllj  disobeyed  injunctions  aa  to  cleanliness,  wearing 
glasses,  and  so  forth. 

To  recapitulate:  1st,  the  operation  for cx»nvergent  strabismus 
should  not  be  performed  on  patients  who  have  not  learned  to 
use  their  eyes  iu  reading  and  writing  and  the  like — in  other 
words,  patients  less  than  six  years  of  age. 

3d.  The  refraction  should  be  carefully  estimated  with  the 
ophthalmometer  and  glasses,  andj  if  necessary,  a  mydriatic,  be* 
fore  any  operation  is  attemjited. 

3d,  These  glasses  should  be  worn  for  a  few  days  or  weeks, 
according  to  circumstances,  unless  it  is  thoroughly  establi^jhed 
that  the  squint  is  fixed,  and  that  no  periodicity  in  the  excessive 
convergence  occurs. 

4tb.  The  operation  on  the  fellowmuscle  should  not  be  per- 
forme<l  in  less  than  two  weeks  after  the  first  muscle  has  been 
divided. 

5th.  A  mydriatic  should  be  used  after  the  operation  for  at 
least  ten  days,  unless  sufficient  effect  to  remove  the  deformity 
ia  at  once  produced.  If  an  effect  is  produced  immediately  after 
the  operation  by  the  separation  of  the  muscle,  and  it  disappears 
in  a  few  days,  the  mydriatic  should  again  be  used  in  connection 
with  the  glasses,  or  if  the  glasses  alone  are  sufiicient,  they  shouiil 
be  worn. 

6th.  Usually  glasses  will  be  required  for  from  one  to  two 
years  both  for  the  distance  and  near,  but  in  many  cases  they 
need  only  l>e  used  for  close  work  after  the  first  year  or  tw«,  Iti 
rare  cases,  in  low  degrees  of  hypermetropia,  they  need  not  be 
used  at  alL 

A  great  deal  has  l>een  said  about  partial  tenotomies  in  some 
modern  writings.  I  recoTuniend  ojxrations  only  for  strabismus 
producing  deformities.  In  latent  squints  1  perform  no  opera* 
tions.  In  all  cases  the  muscle  should  lie  fully  separated  from 
its  attachments.  Partial  tenotomies  are  in  ray  judgment  iUusory 
in  their  effects.  Instead  of  a  second  separation  of  the  same 
muscle,  the  external  rectus  muscle  of  the  same  eye.  may  be 
brought  forward  with  got>d  res;i!ts.  I  think  this  operation  for 
an  increase  in  the  power  of  the  external  rectus  is  better  than 
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repeated  separations  of  the  internal  straight  muscle,  in  obstinate 
cases  of  convergent  squint. 

It  is  somewhat  remarkable  that  the  deformity  is  neverthe- 
less corrected  in  such  a  very  large  percentage  of  cases,  al- 
though the  operation  for  convergent  strabismus,  fails  to  pro- 
duce the  capability  for  binocular  single  vision  with  glasses.  It 
cannot  be,  therefore,  that  the  want  of  binocular  single  vision  is 
the  sole  factor  in  the  production  of  the  deviation,  for,  while  we 
do  not  generally  alter  this  condition  by  an  operation,  yet  we  re- 
move the  squint,  or  we  put  the  muscles  in  such  a  condition  that 
glasses  will  remove  it. 

DIVERGENT  STRABISMUa 

in  divergent  strabismus  one  eye  is  fixed  upon  the  object, 
while  the  other  looks  away  from  it — diverges. 

This  form  of  deviation  of  the  eyeball,  is  much  less  common 
than  convergent  strabismus.  It  is  thought  to  occur  chiefly 
in  myopic  eyes,  unless  it  be  the  result  of  an  operation  for 
convergent  strabismus  where,  as  is  well  known,  in  some  in- 
stances, in  consequence  of  impix}per  division  of  the  muscle,  or 
inability  on  the  part  of  the  patient  to  return  to  the  surgeon,  di- 
vergence takes  the  place  of  convergence.  Very  strong  conver- 
gence is  often  required  in  myopia,  and  yet  may  be  difficult  on 
account  of  the  shape  of  the  eyeball.  The  internal  recti  become 
overstrained,  and  one  eye  deviates  outward.  Then  when  the 
refraction  is  very  different  in  the  two  eyes,  one  being,  for  ex- 
ample, moderately  myopic,  and  the  other  excessively,  so,  binoc- 
ular vision  is  impossible,  and  divergence  quite  frequently  occurs. 
We  are  now  speaking  of  strabismus  divergens  dependent  upon 
these  conditions,  and  not  upon  paralysis,  which  will  be  discussed 
in  a  subsequent  chapter. 

Donders '  was  the  first  author  to  call  attention  to  the  rela- 
tion between  divergent  strabismus  and  myopia,  which  he  thought 
to  be  the  same  as  that  of  convergent  strabismus  to  hyperme- 
tropia.  But  he  taught  that  the  divergent  strabismus  of  myopia 
was  due  to  the  distention  and  altered  form  of  tlie  eyeball,  which 
IningB  the  oentre  of  motion  in  the  myopic  eye,  "  absolutely  far- 

'  "Accoininodatiou  and  Hefractiuu.  '  p.  403. 


ther  from  the  posterior  surface  of  the  sclerotica  than  in  the 
♦emmetropic." 

In  22  consecutive  cases  of  divergent  strabismus,  observwi 
by  myself,  there  was  hypermetropic  in  tJ  cases,  hypermetropic 
jiHtigmatism  in  one,  and  myopic  astigmatism  in  the  other  eye  in 
1  t."i\9t\  eoiujxiund  hyperopic  astigmatism  in  1.  simple  hyperopic 
astignrntisni  in  4  cases,  while  myopia  existed  in  6  cases,  myopic 
astigmatism  in  3,  mixed  astigmatism  in  1. 

It  18  rather  remarkable  in  this  &hort  series  of  cases,  that  there 
was  such  a  prujjortion  of  hyjiermetropic  refraction  with  insuffi- 
ciency of  the  interni.  Usnally,  the  proportion  of  m^^opia  is 
hvrg(M%  yet  it  i^  not  at  all  rare  to  find  divergence  with  hyperme- 
lr(»pic  refracti<m. 

While  it  remains  true,  as  Donders  demonstrated,  that  weak* 
iicHH  i)f  the  interni  and  absolute  divergence  of  the  eye,  are  directJy 
UHHiiriated  with  myopia,  it  is  ako  true  that  there  is  a  class  uf 
rnscH  of  divergent  strabismus  that  are  associated  with  hypertne- 
Iropia.  But  insufficiency  of  the  intemi,  rather  than  a  constant 
ilivin-gent  squint,  is  the  rule,  in  the  cases  of  hyperraetropia  that 
nre  asHociated  with  this  weakened  nuiscular  condition.  For 
t*xuniple,  a  very  neurotic  patient,  anaemic  from  a  long  course  of 
injmliciona  treatment  and  improper  hy^ene,  becomes  unable  to 
fix  lier  eyes  upon  any  near  object  for  any  length  of  tinie,  Tliis 
occuif*  from  want  of  accommodative  power,  that  is  to  say,  weak- 
ncHrt  of  the  ciliarv  muscle,  as  well  as  of  the  intemi.  This  con- 
dition may  be  said  to  be  iufet-mitteut,  for  the  eyes  are  usually 
straiijht.  It  is  not  to  be  relieved  by  local  measures,  but  by  a 
long  course  of  treatment  directed  to  the  general  health.  esx»ecially 
tliut  of  the  nervous  system.  Some  of  these  patients  have  no  as- 
tijfmatism  whatever,  only  a  moderate  degree  of  hypermetropia, 
Wlion  they  have  astigmatism,  the  correction  of  it  will  play  an 
im]x>rtant  part  in  relieving  the  weakness  of  the  muscles.  I 
have  seen  cases  of  general  disease,  Bright's  disease  of  the  kid- 
neys, locomotor  ataxia,  with  consequent  great  weakness  of  the 
mndar  muscles,  that  were  being  treated  by  prisms,  and  for  which 
ten(»tomies  were  advised.  No  operation  for  insufficiency  should 
be  undertaken,  unless  a  thoroaigh  adjustment  of  gla-sses  has  been 
BCConi])lished.  which  fails  to  relieve  the  defect.  The  so-called 
muftcfthir  asfhenojnci  of  later  days  is  founded  on  these  case@. 
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Graefe's  tHsciissions,  however,  are  founded  upon  cases  of  in- 
sufficiency occurring  with  myopic  retraction.  This  great  ob- 
server never  went  to  the  lengths  of  some  modem  writers,  who 
seem  to  consider  the  action  of  the  ocular  muscles  as  independent 
of  the  shape  of  the  eyeball,  the  corneal  or  axial  refraction,  or 
the  general  muscular  ability  of  the  subject  who  is  Ijeing  tested. 

It  ia  very  often  auflScient  in  intermittent  divergent  strabismus, 
occiUTing  in  connection  with  hy|)ermetropia  or  hypermetropic 
astigmatism,  to  adjust  the  prosier  glasses^  and  limit  the  amount 
of  work  required  of  the  eyes  for  a  time^  in  order  to  bring  back 
permanent  equilibrium.  Neurotic  women,  and  those  siiffering 
from  uterine  disease,  having  a  hypermetroj)ic  conformation  of 
the  eyeball,  sometimes  suffer  from  periwJic  insufficiency  of  the 
intemi,  which  is  relieved  when  the  general  condition  is  improved, 
or  when  the  disease  is  recovered  from.  Uterine  irritation  is  a 
prolific  source  of  inability  to  continue  to  use  the  eyes,  an  in- 
ability which  sometimes  cannot  at  all  be  relieved  by  even  the 
most  careful  adjustment  of  glasses,  when  there  is  a  decided  error 
of  refraction.  When  there  is  no  marked  error,  glasses  do  no 
good  whatever. 

The  treatment  for  marked  and  constant  divergent  squint, 
dependent  on  a  refractive  condition,  is  naturally  to  separate  the 
opposite  muscle,  the  external  rectus,  from  its  attachment,  with 
the  hojje  of  weakening  it  so  much  that  the  equilibrium  may  be 
restorefl  if  the  proper  glasses  lie  worn.  This  cannot*  however, 
always  he  accomplished,  and  the  fellow-muscle  of  the  opposite  ©ye 
must  also  be  aei>arated,  so  as  to  increase  the  effect,  and.  if  this 
fail,  the  internal  rectus  muscle  must  l>e  brought  forward.  These 
operations  have  alrea<ly  been  described  in  the  ajiproprifite  chapter. 

Where  divergent  siiuint  is  intermittent,  and  we  have  simply 
great  insufficiency  of  tiie  interni,  an  operation  is  also  justitied, 
in  case  the  patient  is  more  than  twelve  j'ears  of  age,  and  if  very 
great  asthenopia  or  if  double  vision  occur,  wdiich  cannot  be  re- 
lieved by  the  adjustment  of  the  proper  glasses. 

Operations  for  divergent  strabismus,  except  for  those  cases 
ising  from  an  excessive  eff'ect  from  a  previous  operation  for 
(xmvergent  squint,  are  not  so  imiformly  successful  as  those  for 
convergent  strabismus.    Infixed  paralytic  divergent  strabismus 
they  are  often  unsuccessful, 
3fi 


Divergent  squint  resulting  from  excessive  effect  of  tipe 
tions  for  fouvergent  strabismus^  is  not  so  difficult  U'l  manage 
that  resulting  from  myopia,  anct  ran  generally  be  corrected 
division  of  lx)th  externi,  and  by  searching  for,  bringing  up, 
reattaching  the  once  separat^sd  internal  rectus.  Operations 
this  puri>ose  have  also  been  described  in  the  appropriate  cha 
It  may  be  said  in  general  terms,  that  inaufficeucy     the  io 
and  divergent  squint,  are  more  frequently  associated 
hypermetropia,  than  Graefe  and  Dotidei's  seem  to  have  ihm 
and  that  they  are  more  amenable  to  treatment  than  the  f 
connected  with  myopic  refraction. 

FiTRABISMUR   DEORSITM  VERGENS  (contraction  from  de-vormm, 
down)  AND  SURSUM  VERGENS  (oppoeite  of  dforifHm    rffoui.  uprol). 

There  may  l>e  an  upward  squint,  strabismus  sursnm  verffins, 
and  a  downward  squint,  strabismus  deorsnm  vergens.  In  reij 
^are  cases,  the  upward  squint  may  follow  an  o}>eration  forofffl* 
vergent  strabismus.  It  may  be  necessary  here,  in  these  rm 
cases,  to  jierform  operations  on  the  superior  or  inferior  rectus 
The  same  principles  of  oiieration  hold  good  here,  as  in  the  moff 
common  forma  of  convergent  and  divergent  strabismus. 


CHAPTER  XXXIIL 

PARALYSIS  OF  THE  MUSCLES  OF  THE  EYE. 
NYSTAGMUS. 

Paralysis  may  be  Partial  or  Complete. — Paralytic  Strabismus. — Causes  of  Pa- 
ralysis of  Ocular  Muscles. — Oraefe'a  Percentage. — Dr.  Emerson's  Tablw. — 
The  Author's. — Paralysis  of  the  Iris. — Ptosis. — Paralysis  of  the  Seventh.— 
The  Diplopia  in  Paralysis. — The  Third  Nerve,  Recurrent  Paralysis  of. — The 
Sixth. — The  Fourth. — Ophthalmoplegia — Nystagmus. 

Paralysis  of  the  motor  nerves  of  the  eyeball  may  occur 
partially  or  completely.  For  example,  the  branch  of  the  third 
nerve,  supplying  the  elevator  of  the  upper  lid,  may  be  alone 
affected,  or  it  may  be  paralyzed  in  conjunction  with  that  sup- 
plying the  internal  rectus  and  the  pupil.  Again  the  sixth  nerve, 
supplying  the  external  rectus,  may  alone  be  paralyzed,  and  so  on, 
in  as  many  varieties  as  the  nerve  supply  of  the  muscles  allows. 
The  nerves  may  be  completely  or  partially  deprived  of  power. 
The  paralysis  may  be  complete  or  partial.  It  is  customary  to 
speak  of  partial  paralysis  as  paresis,  although  there  is  no  essen- 
tial difference  between  paresis  and  paralysis,  except  in  the  com- 
pleteness of  the  affection  of  the  muscle.  A  paralysis  of  the  ex- 
ternal muscles,  may  be  very  evident  to  ordinary  observation  and 
result  in  a  fixed  squint,  or  it  may  be  so  slight  as  not  to  be  dis- 
covered by  any  appearance  of  the  eye.  The  patient  himself, 
however,  always  knows  which  eye  is  affected.  It  is  by  the 
patient's  aid  and  by  locating  the  character  of  the  double  vision 
in  these  cases  of  paralysis  of  the  external  muscles,  that  we  de- 
termine which  nerves  are  affected. 

The  causes  of  paralysis  are  very  often  obscure.  It  may 
come  from  pressure  on  the  nerve,  from  local  inflammation  (neu- 
ritis), from  cerebral  or  orbital  diseases,  from  syphilis  or  rheuma- 
tism, or  a  gouty  diathesis.  Paralysis  of  certain  muscles  may 
lesult  from  an  exposure  to  a  strong  draft  of  air.  A  ]>aralytic 
iquiiit  is  entirely  different  from  the  strabismus  that  has  been 
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disoussetl  in  the  preceding  chapter,  from  tbe  fact  that  the  sec- 
ondary deviation  is  greater  than  the  primary,  instead  of  beiiig 
equal  to  it  as  it  is  in  strabiemus.  This  is  because  the  de- 
ficient innervation  of  the  paralyzed  muscle  demands  a  gr^aWr 
effort  than  is  normal  to  bring  the  eye  into  a  given  ptjsition, 
this  being  retlecteti  upfiu  tht?  healthy  muscle  of  the  other 
causes  a  dispropt^rtionate  secondary  deviation.  The  naoet  fre- 
quent paralyses  of  the  ocular  muscles  are  of  those  supplied  liy 
the  third  and  the  sixth  cerebral  nerves. 

SYPHILIS  AS  A  CAUSE  OF  PARALYSIS. 

It  is  quite  generally  assumed  that  paralyses  of  the  ivijlar 
muscles  are  dei>eudent  upon  syphilis  in  half  the  cases.  This  de- 
pends on  tbe  statements  of  Graefe  in  1^^58. 

Dr.  J.  B.  Emerson,  ISSii,'  made  an  examination  of  all  Om 
cases  of  paresis  of  the  ocular  muscle  that  had  been  seen  bv  him- 
self and  myself,  for  three  years.    There  were  36  cases  of  pareoa 
of  the  third  nerve,  23  cases  of  paresis  of  the  sixth  nen*e,  ^  cases 
of  paresis  of  the  fourtli  nerve,  "2  cases  of  ophtlialmoplcjria 
tema;  a  total  of  <U  cases.    Eighteen  of  these  hfid  a  hiii-loryfif 
fij^hilis.    In  28  there  was  some  other  known  cause,  and  in  th« 
cause  w'as  unknown.    This  gives  a  percentage  of  28  with  specifii* 
history,  and  if  we  consider,  iis  Dr.  Emerson  says,  the  unknuffn 
cases  to  have  been  syphilitic,  a  percentage  of  50.    Of  tlie  W 
cases,  44  were  males  and  2(i  females.    Of  the  44  males,  I'lM 
a  sjM'cific  history,  and  in  lo  the  cause  was  unknown.  Thi&iM 
jjercentage  of         for  males,  or,  if  we  assume  the  lo  unknt'ffn 
cases  due  to  syphilis,  a  j^ercentage  of  29,    Of  the  20  feraalts  * 
had  a  specific  history,  and  in  8  the  cause  was  unknown.  Tlii 
is  a  percentage  of  I(>  for  the  females,  or,  if  we  add  the  uuk]i'J«T 
cases,  a  percentage  of  50.    Both  of  the  cases  of  ophthalmopl«gi» 
externa,  one  occurring  in  a  lx>y  nf  nineteen  and  the  other  in» 
man  of  thirty,  were  bilateral.    There  was  no  specific  histtirrin 
either  case,  and  they  did  not  improve  when  placed  under  treat 
ment  by  mercury  and  iodide  of  potassium.    One  of  the  cast's  of 
paresis  of  the  sixth  nerve,  ^vas  in  a  woman  of  sixty-three. 
said  she  was  struck  by  lightning  when  she  was  five  years  of  ii^- 
Her  eyes  had  turned  in  ever  since. 

'  Quart*?rly  Bulletin.  Post  Graduate  Medical  Scliool.  p.  3Sfl. 
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Br.  Emerson  remarks  that  to  obtain  the  high  percentage 
claimed  by  Von  Graefe  and  others,  of  syphilis  as  a  cause,  we  are 
compelled  to  attribute  to  this  all  cases  in  which  we  can  find  no 
cause  for  the  paralysis.  This  he  hardly  thinks  justifiable,  and 
I  agree  with  him  that  it  is  not  just  to  do  so  positivel}*.  But, 
judging  from  the  number  of  cases  of  syphilis  in  persons  who  are 
not  aware  of  the  fact,  who  are  too  ignorant  to  describe  their 
symptoms,  or  from  whom  the  real  disease  has  been  deliberately 
concealed  by  their  physician  or  others,  for  proper  reasons,  so 
that  they  are  actually  unaware  that  they  have  ever  had  the  dis- 
ease, and  because  also  these  lesions  of  the  nerves  are  the  late 
lesions  of  syphilis,  I  am  inclined  to  the  opinion  that  Graefe's 
percentage  is  not  too  high.  I  have,  however,  compiled  another 
table,  herewith  presented,  of  all  the  recorded  cases  of  paralyses 
seen  by  myself  in  private  practice.    They  substantiate  this  view. 

The  following  table  gives  the  statistics  of  one  hundred  and 
thirteen  cases  of  paralyses. 

Table  showing  Ages  and  Probable  Causes  of  113  Cases  of 
Ocular  Paralysis. — Males,  79;  Females,  34. 


Ages. 

Under  10  years    5  cases 

10  to  20     "   5  " 

20  ■*  30     "    17  " 

30 "  40     «    34  " 

40"  50     «    20  « 

60"  60     "    13  " 

60"  70     "    4  " 

70"  80     "    3  " 

Agenotgfiven    12  " 


113  cases 

Paralysis  of  third  nerve  involved  in  80  cases;  internal  rectus,  10; 
superior  rectus,  4. 
"        inferior  rectus,  2;  pupillary  branch,  20;  levator 
Ofvtoflis),  4. 

"        superior  and  inferior,  1 ;  superior  and  internal,  2. 
**        internal  and  Iflrv**^,  4;  snperior  and  levator,  I . 
"       internal  andpo]         8;  internal,  Un'ntor,  and  piipil- 
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Paralysis  of  internal  rectus,  inferior^  and  levator,  1 . 

"         tkiird  and  fourth,  1;  thml  and  fifth.  '2;  thinlasd 
iiixth,  C. 

fourth.  2;  fifth,  1;  sixth.  27;  seventh,  3. 
"         fourth  in  3,  fifth  in  :i. 
**         sixth  in      and  seventh  in  3- 
There  was  a  hiHt^ir}'  of  syphilis  or  probable  syphilis,  in  32  cm: 
rbeumntism,  8;  tiaumatism,  7  j  after  operation,  3;  anaemia,  ov.-r- 
work,  2;  tobacco  in  excess,  2;  congenital,  5;  neuralgia,  *l;  ki<i 
disea-se,  2;  diphtheria,  2;  cataraot,  2. 

Locomotor  ataxia,  meningitia,  paralysis  agitans,  guiit,  -j.: 
chills  and  fever,  iniligestioii,  uterine  diseatse  and  intracranial  di^» 
each  1  C£^,  and  others  where  no  probable  cause  oonld  bo  made  vu\ 

These  statistics,  like  those  of  Emerson,  do  not  jx>8itively  iv- 
pate  syphilis  as  playing  so  large  a  part  in  the  fauRation  of  |ar 
alysis  as  is  ascrilnr'd  to  it  by  Graefe,  but  it  may  be  repeated  EJi;*! 
Graefe*B  couclusions  are  probably  correct. 

TREATMENT. 

The  treatraent,  of  coun*e,  must  be  directed  to  the  wMwe. 
If  the  paralysis  l_»e  syphilitic  in  origin,  there  is  often  a  prumi* 
of  relief  or  cure,  but  if  it  V>e  from  other  causes,  the  i>ni(?nt'sj* 
IS,  unfortunately,  not  so  go*>d,  lu  the  rheumatic  paralyses  liie 
alkaline  treatment  is  of  service,  but  it  is  very  difficult  always 
to  determine  just  which  they  are,  T!ie  cases  of  traunifltif 
origin  need  no  especial  mention,  neither  those  de|H*ndi]j>c  u]**^ 
tnmors.  The  advance  in  surgery  of  the  brain,  may  finallv 
to  a  better  prognosis  in  some  of  these  cases,  hut,  as  a  whole, 
ci»n  only  look  upon  paresis  of  the  ocular  nniscle^.  not  dej»en»i<'Di 
upon  syphilis  or  traumatism  or  rheumatic  affwtions,  an  bfiW 
a  matter  of  the  gravest  importance,  and  usually  requiring  tiie 
most  serious  prognosis. 

We  may  have  ptosis,  divergent  squint,  and  dilatitioD 
the  pupil  in  on©  subject.  The  onset  of  a  paralysis  of  llus 
kind  is  usually  gradual ;  the  patient  notices  a  little  inahilitylo 
move  the  lid.  then  there  is  a  kind  of  halo  around  the  light,  and, 
finally,  distinct  double  vision.  All  objects,  near  and  fiU*.  in  de- 
cided paralysis  of  the  internal  rectus,  are  seen  double.   It  i*  ^ 
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sJie  character  of  the  double  images  that  the  paralysis  may  be 
determined  when  the  internal  rectus  is  alone  affected.  If  it  ex- 
ist iu  conjunction  with  the  other  muscles,  the  diagnosis  may  be 
made  even  before  the  double  images  are  made  out.  These 
double  images  are  crossed.  Considerable  confusion  exists  in 
the  minds  of  beginners  as  to  the  origin  of  crossed  and  homony- 
mous diplopia.  Diplopia  has  already  been  discussed,  but  at 
this  point  it  may  be  well  to  recapitulate.  Crossed  diplopia 
may  be  expected  when  the  muscles  supplied  by  the  third 
nerve  are  affected,  and  homonymous  diplopia  when  the  single 
muscles,  that  is  to  say,  the  fourth  and  sixth,  are  affected.  A 
good  way  of  fixing  these  facts  in  one*s  understanding  is  the  fol- 
lowing: When  the  internal  rectus  is  paralyzed,  of  course,  the 
syeball  turns  outward.  In  this  turning  outward  of  the  eyeball, 
the  macula  lutea  is  turned  inward.  On  an  instant's  reflection, 
it  will  be  seen  that  the  projection  from  that  image  would  be 
across  the  line  of  the  one  on  the  macula  holding  its  true  posi- 
tion— whence,  the  crossed  diplopia.  In  paralysis  of  the  external 
fectus,  on  the  other  hand,  the  eyeball  turns  inward  and  the 
Hacula  outward,  and  the  line  drawn  from  the  macula  lutea 
Outward  would  never  meet  that  drawn  from  the  other  macula 
Ititea;  hence,  we  have  the  false  image  on  the  same  side  with  the 
affected  muscle.  The  tests  are  very  simply  made  with  a  lighted 
Candle  and  a  red  glass  covering  one  eye,  the  patient  l>eing  told 
to  state  on  which  side  the  red  image  is.  Cases  of  very  slight 
paralysis,  where  the  eye  cannot  see  that  they  exist,  are  most 
troublesome  to  the  patient,  for  the  simple  reason  that  the  dis- 
placement of  the  macula  is  so  slight  that  the  false  image  falls 
very  near  it  on  a  very  sensitive  part  of  the  retina,  and  cannot 
easily  be  gotten  rid  of,  while,  when  the  paralysis  is  great,  the 
patient,  in  time,  may  suppress  the  false  image.  Paralysis  of 
the  internal  rectus,  as  was  intimated  above  in  the  description  of 
the  paral3'sis  of  the  levator,  is  usually  the  result  of  either  syphilis 
or  rheumatism,  traumatic  causes  being,  of  course,  excluded.  It 
may  also  be  a  symptom  of  beginning  locomotor  ataxia.  Then, 
however,  it  is  more  apt  to  be  associated  with  general  weakness 
of  the  various  muscles  of  the  eyeball.  When  the  paralysis  is 
marked,  the  eye  is  easily  seen  to  lag  behind,  when  an  attempt  is 
made  to  use  both  muscles  in  the  same  direction.     The  ])atients, 
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themiselves,  never  have  any  difficulty  in  determining  which 
muscle  is  paralyzed,  and  their  statements  are  usually,  if  not 
always,  correct. 

Insufficiency  or  partial  paresis  of  the  internal  rectus,  has 
already  been  discussed  in  the  chapter  on  Strabismus,  and  we  neetl 
hardly  say  more  here,  except  that  patients  with  actual  paralysis 
do  not  usually  suffer  from  asthenopia,  for  the  reason  that  tliey  use 
but  one  eye  for  close  work,  as  they  cannot  secure  binocular  single 
vision.  This  kind  of  paresis  is  not  usually  caused  by  any  lesion 
of  the  nerve  trunk  or  of  the  nerve  at  its  origin,  at  least  by  any 
lesion  that  can  be  made  out,  although  all  insufficiencies,  paresis 
and  strabismus,  in  a  certain  sense,  may  lie  said  to  l>e  of  central 
origin.  But  this  form  of  paresis  depends,  proximately,  at  least, 
and  perhaps  ultimately,  on  fixed  conditions  of  the  eyeball — 
8uch  a  conformation  or  such  errors  of  refraction,,  or  such  a  dif- 
ference in  visual  power,  as  render  it  impossible  for  the  patients 
to  use  two  eyes  at  the  same  time.  The  treatment  of  jiaralysis 
of  the  internal  rectus,  due  to  lesions  in  its  course  or  origin,  h 
to  be  directed  toward  the  cause.  Operations  for  their  relief, 
when  they  become  permanent,  are  scarcely  ever  attended  with 
succe&s.  Sometimes  some  effect  is  produced  which  improves  the 
condition  of  the  patient,  but  each  case  must  be  studied  by  itself, 
and  the  possibilities  of  cure,  determined  by  exact  obeervation 
and  prognosis. 

PARALYSIS  OF  THE  IRIS. 

For  the  sake  of  completeness  in  discussing  this  subject,  cer* 
tain  paralyses  of  the  iris  will  be  considered,  although  they  have 
been  already  incidentally  mentioned  in  various  places. 

Mydriasis  {/^fJcv-,  moisture;  because  increase  of  fluids  causes 
the  pupil  to  dilate),  dilatation  of  the  pupil. — The  chief  causes  of 
this  symptom  are  increased  tension  of  the  eyeball,  paral^^sis  of 
the  i>upillary  branch  of  the  third  nerve,  irritation  of  the  symjia- 
thetic  nerve,  disease  of  the  optic  nerve  and  brain,  and  the  actiijn 
of  certain  drugs,  such  as  belladonna,  hyoscyamus.  stramonium, 
and  so  forth.  Mydriasis  is  generally  confined  to  one  e^^e.  when 
it  exists  as  a  symptom  of  disease  of  the  nei-ve  or  brain,  but 
both  pupils  are  usually  affected  when  drugs  have  been  take!! 
internally,  which  bave  produced  it.    When  mydriasis  is  not 
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caused  by  drugs^  the  pupil  is  not  dilated  to  its  maximum  de- 
gree, aud  is  very  sluggish  in  its  action.  There  are  very  puzzling 
rases  of  monocular  mydriasis  where  no  cause  can  be  detected. 

Mt/oais  [f"-^*^,  to  close),  contraction  of  the  pupil.— This  is 
caused  by  an  irritation  of  the  branch  of  the  third  neiTe  supply- 
ing the  sphincter  pupillse,  by  paralysis  of  sympathetic  filaments 
to  the  dilator  of  the  pupil.  It  occurs  in  certain  diseases  of  the 
Bpine,  and  is  said  to  be  produced  by  constant  work  at  minute 
objects,  as  in  watch-making,  and  by  certain  drugs,  such  as 
calabar  bean,  opium,  and  so  forth. 

Hippns  (.'""i*,  horse). —This  is  a  chronic  spasra  of  the  iris 
causing  rapid,  alternating  contraction  and  dilatation  of  pupil, 
independent  of  stimulus  of  liglit.  It  is  generally  associated 
with  nystagmus. 

Jridodo/iesis,  or  Trevtulous  Iris  (i>tt,  and  to  tremble), 

—This  is  marked  by  trembling  of  iris  when  the  eye  is  moved 
about.  It  is  caused  by  loss  of  support  of  the  crystalline  lena 
from  whatever  cause.  It  is  a  symptom  which  is  seen  in  the 
absence  or  dislocation  of  tbe  lens,  and  softening  of  the  vitreous, 
or  anything  that  causes  the 
iris  to  lose  the  support  of 
tbe  crystalline  lens. 

PARALYSIS  OF  THE  LEVATOR 
PALPEBRiE— PTOSIS. 

This  is  often  congenital^ 
and  although  several  op- 
erations have  Ijeen  sug- 
gested, nothing  hut  partial 
relief  has  ever  been  afforded 
by  any  of  them.  Neither 
is  medical  treatment  of  any 
avail  in  the  congenital 
form. 

Ptosis  occurring  in  con^ 
nection  with  other  paraly- 
k-MB  in  adult  or  middle  life 

Is  usually,  if  treated  at  all  eurly  in  iU*  vinirnv,  vt^ry  MiiHiiii|Ht 
of  cure.    It  is  caused  by  Hypldli*  or  rlii>iuiial|jiiii,  oi  uuw 
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traumatic.  It  has  been  stated  already  that  6yph.i&  hn 
a  L'lrge  contingent  of  the  causes  of  paralysed  of  the  iBUsrJa* 
the  eyeball.  It  does  not  enter  largel)*,  however,  as  a  ^Jrto 
into  paralysis  of  the  facial,  which  will  shortly  be  ile&cnW 
The  inability  to  move  the  upper  lid  freely  is  the  chief 
symptom  of  ptosis,  and  is  at  once  noted  by  even  the  moetftUjie 
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ficial  observer.  The  accompanying  ilhistrationsshow-firsfl 
uf  congenital  ptosis,  complicated  with  epicanthus,  and  Wk 
case  of  ptosis  of  one  eye.  In  ptosis  of  a  rheumatic  origm 
alkaline  treatment  hass  been  very  serviceable  in  my  hands 
generally  give  the  iodide  of  patassium  and  salicylate  of  sodi 
not  combining  the  remedies,  but  alternately  using  them^ 
same  time  giving  Vichy — Saratoga  Vichy  or  foreign  Vich^ 
Butfulo  lithia  or  other  alkaline  waters,  with  great  attenlio 
general  hygiene.    In  ptosis  from  syphilis,  prompt  trnitnwn 
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I  believe,  of  great  avail,  for  if  the  lesion  is  left  to  itself,  to  its 
spontaneous  recovery,  the  nerve  is  so  injured  that  the  paralysis 
remains,  while  I  think  there  is  no  doubt  that  mercury  and  iodide 
of  potassium  remove  the  morbid  deposits,  if  promptly  used. 
For  all  syphilitic  affections  of  the  eyeball,  I  am  in  the  habit  of 
using  Squibb's  oleate  of  mercury  by  inunction,  twenty  per  cent, 
and,  at  the  same  time,  the  iodide  of  potassium  in  increasing 
doses,  always  avoiding  any  poisoning  from  the  iodide  or  the 
mercury ;  that  is  to  say,  being  on  the  lookout  for  coryza,  erup- 
tions of  the  skin,  soreness  of  the  gums,  and  so  forth,  using  the 
remedy,  if  possible,  so  as  to  avoid  any  action  through  these 
channels,  but  entirely  through  the  absorbents.  If  carefully 
used,  patients  may  take  these  remedies  for  weeks  without  the 
slightest  uncomfortable  conditions.  The  iodide  of  potassium  is 
to  be  given  largely  diluted  and  usually  in  Vichy  water  or  milk, 
as  the  patient  may  prefer.  In  addition  to  the  inunction  treat- 
ment, mercurial  vapor  baths,  using  calomel  as  a  means  of  pro- 
curing the  vapor,  .are  very  serviceable. 

OPERATIONS  FOR  PTOSIS. 

Operative  interference  in  this  condition  has  not  generally 

proved  successful.  This  is,  in  the  very  nature  of  things,  to  be 
expected,  for  the  conditum  is  one  of  paralysis,  and  ordinary 
plastic  ox>erations  have  no  effect.  The  operation  that  I  have 
performed,  with  only  moderate  success,  has  been  that  of  deep 
sutures  entered  just  above  the  ciliary  margin  of  the  lids,  passing 
through  the  conjunctiva  and  muscle,  up  into  the  occipito-fron- 
talis,  and  then  being  tightly  ligated.  Sometimes  a  little  effect 
is  produced  by  such  an  operation,  but  it  is  usually  not  great. 
Excision  of  a  portion  of  the  skin  can  be  combined  with  this 
method,  or  the  excision  may  be  practised  alone,  but  it  is  only 
of  service  where  the  skin  is  very  lax  and  sui)erabundant. 

Another  operation  is  to  pass  the  end  of  a  thread  below  the 
skin  from  just  above  the  upper  border  of  the  tarsus,  to  a  few 
millimetres  above  the  eyebrow.  The  other  end  is  carriwl  in  a 
similar  manner,  parallel  with  the  first.  Similarly  situated  loops 
are  introduced  to  either  side  of  this  one;  these  are  then  all 
knotted  tightly  over  pieces  of  drainage-tubing,  the  lid  being 
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thus  raised  to  an  extent  rather  greater  than  it  is  det^ired  to 
miinently  tibtain.    The  knots  are  ti^fhtened  above  from  tiiuo 
time,  until  the  threads  have  ulcerated  their  way  ihrougb 
tracks  along  which  they  were  passed,    It  is  said  to  V«e  rat' 
severe  operation,  and  is  followed  by  great  swelling.  Itiskn 
as  Demniet's  thread  operation, 

Panas'  operation  is  one  somewhat  iu  vogue,  and  is  perfo 
as  follows:  An  assistant  applies  his  hand  to  the  patient's  f 
head  to  prevent  the  drawing  down  of  the  skin  of  the  lid.  . 
iicit^ion  is  then  made  along  the  line  of  the  vipper  border  of 
tarsus.    It  is  not  continued  along  the  whole  line,  but  begin"* 
immediately  over  one  canthus,  and  leaving  a  central  portion  of 
a  third  of  an  inch  uncut,  it  ends  at  a  similar  point  above  the 
other  cautlius.    A  second  horizontal  incision,  with  a  slight  coa- 
vexity  upward,  and  not  quite  an  inch  in  length,  is  made  in 
position  of  the  fold  separating  the  eyebrow  and  lid,  and, 
fore,  just   above   the  orlntal  margin.     This  incision 
through  all  the  tissues  down  to  the  periosteum..  It  is  then  joined, 
by  means  of  two  short  vertical  incisions,  with  the  inner  extrem- 
ity of  the  external  portion  and  the  outer  extremity  of  the  in- 
ternal portion  of  the  lower  incision.    Still  another  incision  is 
made,  parallel  to  the  second,  somewhat  more  than  one  inch  in 
length,  along  the  upi^r  border  of  the  eyebrow,  also  deep 
to  extend  to  the  periosteum.    The  skin  marked  out  by  the 
die  and  lower  horizontal,  and  the  two  vertical  incisions,  is  n#il 
dissected  free  from  the  tarsus  dcwn  to  the  ciliary  border  Tlw 
bridge  l>etween  the  middle  and  upper  incisions  is  then  uudfT- 
mined,  in  doing  which  any  wounding  of  the  periosteura  orsos- 
pensory  ligament  should  he  avoided.    When  this  has  been  done, 
the  dissected  flap  is  pressed  up  underneath  the  undermined 
bridge,  and  attached  by  three  sutures  to  the  upper  edge  of  th* 
upper  incision.     The  advantage  of  this  operation  is  that  it 
raises  up  the  tarsal  portion  of  the  lid,  and,  at  the  same  tinip* 
causes  the  occipito-frontalis  muscle  to  act  for  tlie  abfjenl  ot 
paralyzed  levator.    Berry  ^  speaks  well  of  the  efficiency  of  this 
operation. 


)  ''Text- Book,"  p.  603  et  »eq. 


PARALYSIS  OF  THE  FACIAL. 

Paralysis  of  the  facia]  nerve,  the  seventh,  involves  the  eye- 
lid by  causing  an  inability  on  the  part  of  the  patient  to  completely 
close  the  eye.  This  is,  of  course,  in  conjunction  with  the  other 
syraptomsof  facial  paralysis.  The  cheek  hangs  to  one  side,  the 
patient  is  unahle  to  vvhistle  or  to  shut  the  eyes.  This  disease  is 
associated  with  so  many  various  conditions,  that  it  is  impossible 
to  say  which  is  the  predominant  factor  in  the  greatest  nnmberof 
cases  in  producing  such  a  paralysis.  The  lesions  that  produce  it 
may  be  central,  nuclear,  meningeal,  or  peripheric'  Whencen- 
traU  it  is  generally  an  accompaniment  of  hemiplegia,  and  is  due 
Wi  various  causes  of  that  form  of  paralysis.  Paralysis  of  nuclear 
origin  is  very  rare,  and  is  an  accompaniment  of  giosso-labial 
palsy,  the  diphtheritic  paralysisj  or  of  a  lesion  of  the  pons  Varolii. 
When  of  meningeal  origin,  it  is  due  to  tumors,  meningitis,  or 
fracture  of  the  base  of  the  brain,  and  is  accouipanied  by  disease 
of  otlier  cranial  nerves.  But  the  peripheric  facial  palsy  (Beira 
paralysis)  is  the  form  of  the  disease  which  most  frerjuently 
comes  under  the  notice  of  the  ophthalmologist.  Rheumatic  in- 
tluences  are  her©  of  the  most  importance  in  causation.  Hutch- 
inson says  that  syphilis  rarely  causes  an  isolated  facial  paralysis 
— that  "  it  is  apt  to  leave  this  nerve  alone."  And  this  is  ray  ex- 
perience, although  I  have  seen  paralysis  of  the  seventh  caused 
by  syphilis,  in  conjunction  with  other  paralyses. 

The  disease  needs  no  particular  description  at  this  point.  It 
is  chiefly  considered  by  tlie  oiilitbahnologist,  from  the  inability  to 
close  the  eye,  caused  by  it.  This  sometimes  produces  disease  of 
the  cornea  from  its  exposure.  In  confirmed  cases,  a  plastic 
operation  may  be  of  some  service  in  assisting  to  cover  the  lid. 
but  facial  paralysis  is  usually  recovered  from,  although  very 
often  not  absolutely,  that  is  to  say,  we  may  see  a  trace  of  it 
when  the  eyes  are  tightly  closed  or  when  the  lips  are  puckered. 

Facial  paralysis,  it  ought  to  be  stated,  like  accommixlative 
paralysis^  sometimes  is  a  result  of  diseased  teeth»  and  the  re 
moval  or  proper  treatment  of  the  teeth  will  very  often  lead 
to  a  recovery.    Electricity  is  a  remedy  which  is  of  some  value 


'  Dana :  "Text-Book  of  N^rroiu  Diseftf^eB."  New  York.  1893,  p.  184 


in  treating  the  paralyses  of  the  eyelids.  It  probably  acts  hy 
keeping  up  the  tone  of  the  muscles  until  the  cause  of  the  dis- 
ease is  removed. 

Paralysis  of  the  Superior  Rectus.  ^ — In  this,  the  move- 
ments of  the  eye  upward  are  restricted,  principallj-  wlien  it  is 
turned  outward.  The  double  vision  usually  exists  in  the  upper 
part  of  the  field  of  fixation  only.  The  diplopia  here  also  may  be 
sometimes  homonymous,  when  the  eye  w  displaced  in  th<*  di- 
rection of  the  antagonizing  muscles. 

Pajialysis  of  the  Infeuiok  Oblique. — The  movements  of 
the  eye  are  restricted  upward,  especially  when  it  is  at  the 
same  time  turned  inward.  Double  vision,  unless  the  muscles 
which  move  the  eye  downward  prei)onderate  very  much,  is 
homonymous  and  vertical. 

Paralysis  op  Accommodatiok. — The  pupil  may  be  dilated 
as  a  result  of  paralysis  of  the  pupillarj'  branch  of  the  third  nen'e, 
in  avnjunction  with  paralysis  of  the  other  branches,  but  it  may 
exist  as  a  symptom  by  itself,  mydriasis,  as  it  is  called,  or  dilata 
tion  of  the  ptipih  It  may  have  the  causes  which  have  l>een 
enumerated  for  the  other  paralyses,  hut  I  have  seen  marked 
instances  of  paralysis  of  accommodation  from  disease  of  tbe 
canine  teeth.  There  is  a  class  of  cases  in  which  it  occurs,  very 
hard  to  explain,  where  it  exists  as  a  solitarj'  s}'mptom,  year 
after  year,  without  any  appreciable  disease  of  tbe  general  S3'3teiii 
or  of  part  of  the  body. 

REC'UUREyT  Paralysis  of  the  Teiird  Nerve.— Recurrent 
paralysis  of  this  nerve  was  observed  in  a  very  remarkable  case 
which  I  saw  with  Dr.  D.  R,  Ambrose.  In  this  case,  it  occurred  in 
the  beginning  as  migraine,  that  is  to  say,  there  would  be  di\*erg- 
ent  squint,  dilatation  of  the  pu])il,  partial  ptosis,  in  connection 
with  megrim.  These  attacks  lit^gan  when  the  patient  was  a 
very  young  boy,  and  they  continued  until  the  paralysis  liecame 
permanent,  but  at  fii-st  it  was  only  recurrent.  I  had  the  privi- 
lege of  seeing  this  patient  some  twenty  years  after  1  tirst  siiw 
him.  He  never  secured  anything  but  temporary  relief.  The 
paralysis  remaine<l  as  it  was  in  the  worst  of  the  early  attacks. 
The  attacks  of  pain  were  nnt  so  frequent,  but  he  took  niorpliia 
regularly  for  them,  and  although  engaged  in  active  business, 
married  and  having  one  child»  it        apparent  he  was  a  very 
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irritable,  so-called  "nervous*'  subject.  This  opinion  his  wife 
confirmed.  His  child  was  an  incurable  choreic  patient.  The 
exact  lesion  which  caused  this  trouble  certainly  has  not  been,  as 
yet,  determined.  Dr.  F.  L.  Jack '  reports  a  case  having  spme 
of  the  same  characteristics,  and  collects  others  from  1860  down. 
The  point  of  chief  interest  in  these  cases,  as  Dr.  Jack  says,  is 
whether  they  are  functional  or  organic.  That  there  is  a  lesion 
of  some  kind,  I  have  no  doubt,  and  in  that  sense,  they  are  not 
functional,  but  it  must  be  that  the  lesion  is  one  that  can  be  in- 
creased from  time  to  time,  something  like  a  circulatory  disturb- 
ance. The  autopsies,  in  one  case,  showed  an  exudation  around 
the  right  third  nerve  along  the  base  of  the  brain,  and  a  large 
blood-clot  in  the  pons.  Another  case  died  of  phthisis.  In  this, 
the  third  nerve  was  covered  with  numerous  granulations  which 
contained  the  tubercle  bacilli.  The  third  case,  the  patient  died 
insane.  The  right  motor  oculi  was  gray  and  club-shaped  where 
it  passed  through  the  dura  mater.  A  iibro-chondroma  had 
separated  the  fibres  of  the  nerve,  but  had  not  destroyed  them.' 

Of  my  case,  I  think  the  patient  is  advancing  slowly  to  a  per- 
manent condition  of  complete  paralysis  of  the  internal  rectus, 
and  of  the  pupil. 

Paralysis  of  the  External  Rectus  (Sixth  Nerve). — 
This  is  one  of  the  most  frequent  of  the  single  paralyses  of  the 
eyeball.  It  is  characterized  by  convergent  squint  and  homony- 
mous diplopia.  It  is  usually  produced,  as  is  paralysis  of  the  in- 
ternal rectus,  when  of  non-traumatic  origin,  by  syphilis  or 
rheumatism.    The  prbgnosis  is  fairly  good. 

Paralysis  of  the  Superior  Oblique  Muscle  or  Fourth 
Nerve. — In  this  paralysis  the  eyeball  moves  less  readily  down- 
ward. This  is  most  marked  when  the  eye  is  directed  inward. 
The  double  vision  is  homonymous  and  vertical.  It  exists  only 
in  the  lower  half  of  the  eye.  I  have  seen  it  thus  occur  in  anae- 
mic and  neurotic  young  women  and  young  men. 

It  is  not  always  easy  to  say  whether  a  given  case  of  ocular 
paresis  or  paralysis  is  due  to  peripheric  or  central  causes.  Peri- 


*  Boston  Medical  and  Surgical  Joitmal.  toI.  ISA.  p.  ni7. 

•  For  a  full  account  of  recurrent  paralysis  nf  tlie  motor  oculi,  see  Transac- 
tioiu  of  the  Oi^thalmological  Society.  1887.  p.  460  et  seq. 
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phtric  lesions  may  be  situated  within  the  orbit  or  ujk>ii  the 
of  the  nerve  itHeii'*  while  central  lesions  may  be  at  the  bast?  of  the 
brain,  and  directly  or  indirectly  involve  the  nuclei  of  the  third, 
fourthj  and  sixth  nerves,  which  all  lie  within  a  space  of  about  one 
inch  long  by  three-<iuarters  of  an  inch  broad  at  the  base  of  the 
fourth  ventricle  and  aqueduct  uf  Sylvius.  A  paralysis  of  the  sixth 
nerve  alone,  or  of  the  fourth,  is  pretty  sure  tti  be  of  peripheric 
origin,  showing;  that  the  cause  lies  in  the  orbit.  It  is  a  little 
more  difficult  to  determine,  in  the  case  of  the  third  nerve, 
whether  the  paralysis  is  central  or  j^eriplieric,  but  the  moi-e 
complete  it  is,  the  more  likely  it  is  to  be  peripheric.  Rheumatic 
paralysis,  or  that  due  to  a  draft  of  air,  is  almost  always 
pheric. 

OPHTHALMOPLEGIA, 
{iuf^iiX^itc,  and  tAj/j  7/,  a  etroke. ) 

Ophthalmoplegia  is  conveniently  divided  into  total  ophthal- 
moplegia^  external  ophthalmoplegia,  and  internal  oplithalmo- 
plegia.  Total  ophthalmoplegia  consists  in  paralj'sis  of  the 
levator  muscle  of  the  lid,  of  all  the  muscles  of  the  eyeball,  and 
also  of  the  iria  and  tlie  ciliary  muscle.  This  is  the  rarest  form. 
The  most  frequent  form  is  the  second,  ophtlialmoplegia  externa, 
where  the  outer  muscles  are  paralyzed,  atid  the  muscles  of  ac- 
commodation and  of  the  iris  remain  unimpaired. 

The  picture  of  ophthalmoplegia  is  a  very  striking  one.  There 
is  inability  to  lift  the  lid,  more  or  less  complete  ptosis,  and  almost 
altstdiite  immobility  of  the  eyeball.    It  cannot  be  moved  in  any 
direction.    Thei-e  are  variations  in  the  degree  of  thie  paralysis 
— the  patient  may  be  able  to  move  his  eye  a  little  dovrnwartl. 
or  a  little  to  one  side  or  the  other,  but  there  may  be  eonipIet# 
fixity.    If  we  add  to  that  the  paresis  of  accommo<lation  and 
mydriasis,  we  have  a  most  helpless  condition,  as  regard*  anv 
movement  of  the  eyeball,  or  of  its  interior  muscles.  Opht/wl- 
moplegia  interna,  where  the  iris  and  tlie  ciliary  musclf^s  ahi)*- 
are  paralyzed,  is  the  rarest. 

Cftitst's. — Atteinpts  are  n         »  ^jLplaiu  tht-  ntiolttjty,' 
ophthalmoplegia  according  ♦ 
But  I  doubt  if  this  can  b 
ing,  Ophthalmopleg' 
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outer  muscles,  may,  according  to  mmt  authorities,  be  exi>lained' 
by  the  situation  of  the  nerve  nuclei  under  the  atjueducfc  of 
Sylvius.  The  nuclei  for  the  >iphincter  pupilln:''  of  the  ciliary 
muscle  lie  the  farthest  fta-ward,  and  are,  therefore,  frequently 
unharmeii  by  disease  which  affects  the  nuclei  of  the  remaininj^ 
ocular  nnisrles  farther  hack.  Tins  form  of  ophthahnoplegia, 
for  this  I'eason,  can  only  be  of  central  origin.  Ophthalmoplegia 
int-ernacan  he  produred,  and  is  produced,  by  the  use  of  atropine. 
Complete  paralysis  (ophthalmoplegia),  when  dej>endeut  on  nu- 
clear disease,  first  affects  one  muscle,  then  gradually  sjjreada 
over  the  others.  The  surgeon  does  not  frequently  see  the  be- 
g-inning  of  the  trouble*  and  it  is  only  when  it  has  become  ad- 
vanced that  it  comes  to  his  oViservation.  When  total  ophthal- 
moplegia exists^  and  all  the  muscles,  vi'ithout  exception,  are 
paralyzed,  the  situation  of  the  lesion  may  be  various.  Wo 
may  have  nuclear  paralysis,  or  we  may  have  a  lesion  of  the 
nerve  trunk  at  the  base  of  the  brain,  or  even  within  the  orbital 
fissure.  It  is  supposed  that  most  of  the  cases  of  ophthalmoplegia 
depend  on  a  primary  disease  of  the  gray  matter  of  the  nuclei  of 
the  eye  muscles.  It  is  analtigoua  in  its  nature  to  hull>ar 
paralysis  attacking  the  motor  nuclei  of  the  facial,  glosso- 
]»haryngeal,  hypoglossal,  and  accessory  vagus,  which  lie  farther 
backward.  There  are  cases,  according  to  Fuchs,'  where,  in 
advance  of  the  process  backward  in  an  ophthalmoplegia,  the 
symptoms  of  bulbar  paralysis  also  existed. 

(Ophthalmoplegia  externa  is  generally  bilateral,  but  it  may 
affect  one  eye  only.  I  have  lately  seen  such  a  Ciise  in  a  3'oung 
woman  under  the  care  of  Dr.  A.  E.  Davis,  where  the  syphilitic 
history  was  distinct,  and  the  evidences  of  the  disease  oonld  be  de- 
tected. She  recovered  almost  completely  under  the  use  of  mer- 
c\iry  and  iwlide  of  potassium. 

NYSTAGMUS. 

yystnymns  (KWrt-ra^'^.s,  a  nodding?)  is  ckaracterized  btf  iuvol- 
'^niary,  spasmodic  Oifctl/adons  of  the  etfebaH,  ahnnal  ahvays  in 
tcf,  and  the  motions  are  gtnernJlt/  hor/zruiial, 
*  may  be  periodical  or  continuous.    It  is  some- 

»  ■*Leiirbuch."p.  614, 
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times  so  marked  as  to  "bf*  seen  at  some  ilistance  frova  the  eyes  rif 
the  patients;  at  other  times,  the  sharpest  vision  will  only  dettrt 
it  on  very  close  examination.  It  may  be  increased  by  geoi'ml 
excitement  or  efforts  at  aceommodatiou.  X'isiou  is  generally 
St imewhat  confused  by  it,  except  when  it  is  of  a  very  low  degive, 
anrl  the  patient  maj'  improve  it  by  inclining  the  heatl  in  the 
direction  opposite  to  that  in  which  the  eyebalLs  move.  Tbe 
vision,  however,  when  it  is  congenital,  as  is  usually  the  cass, 
may  not  be  so  much  impaired  that  the  subjects  do  not  }>tldfl 
oct'upationa  requiring  close  attention,  and  quite  exact  vision, 
example,  I  have  known  bookkeef>ers  and  teachers  to  be  aflfadH 
witli  this  disease,  Nystagmus  is  actually  but  a  s>inptoin.  n 
occiirw  in  connection  with  so  many  affections,  that  it  is  hanlto 
say  any  more  than  that  it  is  a  ctrndition  of  things  causeiJ  h\  in- 
ability to  procure  perfect  vision  by  exact  fixation.  It  exists  io 
connection  witli  opacities  of  the  cornea,  with  great  erniry  I'f  re- 
fraction, opacities  of  tbe  crystalline  lens,  and^  where  no  marked 
disease  can  be  detected,  especially  in  albinos.  It  is  a  disease 
that  occurs  among  coal-miners  (Snell).  and  is  probably  catiseil 
by  strain  of  acccnnmodation  in  their  attempts,  in  a  ^Hwr  lijrht, 
witli  their  heads  in  a  very  awkward  position,  t<j  cut  out  the 
coal  in  the  proper  places. 

I  saw  one  case  of  nystagmus  in  an  infant,  fifteen  iiionllis 
old,  wliereno  caiise  was  ascertained  for  some  weeks.  Theohild 
became  worse  and  worse,  developing  head  symptoms,  and  fiaally 
died  from  what  proved  to  be  tumor  of  the  brain. 

In  one  case  of  albinism,  connected  with  nystagmus,  T  siwtbe 
patient  first  when  she  was  four  years  of  age.  When  she  grew 
to  be  a  young  woman  I  was  able  to  measure  her  coraeai  nstijr- 
matism,  which  was  3  diopters  on  one  side  and  on  the  ntber. 
with  the  rule.  I  was  able  to  give  her  glasses  wliich  impmvt^ 
her  rision  from  j^j/'d-  to  and  enabled  her  to  read  ^o.  I 
Jaeger. 

In  another  girl,  who  was  first  seen  when  she  was  eigbt 
years  bid,  wlio  was  not  an  albino  but  a  blonde,  the  vision  w» 
brought  up  from  yVi>  *^  ^T^-        H      the  other,  by* 

cyhnder  of  '.H  diopters.    In  this  case,  while  the  cbort»i(l 
thin,  the  nerve  discs  were  normal  in  appearance,  as  lo  ctdur 
and  capillaries.  J 
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In  another  chikt,  with  a  high  degree  of  myopia,  nystagmus 
was  very  marked,  and  the  patient  lost  one  eye,  from  complete 
detachment  of  the  retina,  during  the  two  years  that  she  was 
under  oheerration. 

Astigmatism  of  a  high  degree  is  very  apt  to  be  associated 
with  nystagmus. 

The  treatment  is,  of  course,  according  to  the  cause.  Some 
cases  of  nystagmus  connected  with  strabismus,  are  very  much 
improved  by  the  correction  of  the  strabismus.  Those  associated 
with  high  degrees  of  astigmatism,  even  if  it  be  irregular,  are 
benefited  by  an  approximate  correction  of  the  astigmatism. 
hr,  Deynard  publishes  several  cases  to  illustrate  this.* 

>  The  Po8t-Gnduate,  vol.  vit. 
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DESCRIPTION  OF  THE  PLATES. 


PLATE  I. 

1.  Normal  fuudua  (BteHwag)^  showing  excavation  of  the  optic  diflc  with  lamina 

cribri^.  Ther^  is  a  well-tiiarked  scleral  ring,  find  at  th@  temporal  side  4 
Dornial  deposit,  of  pigment. 

2.  Myopia  witi)  posterior  Btaphyloma  (Schiuidt-Rini|dfrJ .    The  optic  disc  ap- 

ptsrp  largo^  and  at  the  temporal  side  is  a  white  crescent-shaped  stAphj- 
loiiia  witJi  a.u  iDorea^t^d  de^iogit  of  pigmeut. 

3.  Glaucoiiia      advaoued  stage  (Schmiilt  Riniplerji .    The  central  part  of  the 

opiie  disc  IB  of  clear  white  color,  and  at  the  edge  the  blood^vesBcb  make  a 
sharp  bend. 

4.  Atrophy  of  the  optic  nerve  with  bluish  color  of  the  disc  (Schmidt-Rinipler). 

TLie  hl>LK>d-ve3setf4  are  of  a  larger  size  than  uaual  in  cases  of  atrophy.  The 
biwdpr  of  the  disc  is  sharply  defined  and  of  a  white  color. 

A,  Papillitis  tSchmidt-Riinpler).  The  optic  disc  is^rently  awoUen,  the  border 
beiag  obliterated,  and  there  are  small  hemorrhages  on  its  surface.  The 
retinal  blood-veaaelH  are  enlarged  and  tortuous,  and  in  part  covered  by  the 
swelling  of  the  disc. 

6,  Choroiditiu  (!l>chii]iidt-Rin]pler) .  There  are  numerous  spnts  of  partial  and 
Boiiie  of  complete  atrophy  of  tlie  choroid,  with  piguient.  At  one  (Hiint 
the  artery  paw-ses  into  the  pigment  of  the  retina  and  covers  choroido- 
retinitiH,    Thpre  is  a  whitec  rescent  at  the  border  of  the  optic  disc. 


PLATE  II. 

7.  Keciuitia  apoptectica  (Steltwag).  The  optic  diac  is  swollen  and  its  outline 
indistinct,  The  retinal  biood-veaaelH  are  tortuous  and  at  different  points 
appear  broken-    There  are  ounieroua  extravasations  of  blood. 

6.  Hetiuitis  pigmentoea  (Stellwag).  The  optic  disc  tshows  white  atrophy,  the 
border  beiug  sharjdy  defined.  The  arteries  and  reins  are  extremely  attenU' 
ated.  At  the  periphery  are  hlack  pigment  spote,  irregnlar  in  shape  and 
similar  to  Ixme  conmHcleg. 

9.  Retinitis  albunnuurica  fSchniidt-Rimpler).   The  optic  diac  la  surrounded  by 

large  white  patches  of  retinal  infiltration  and  exudatiOD.  There  are  nu- 
merous heiuorrhngesH  In  the  region  of  the  macula  and  also  below,  are  the 
characteristic  spot?  of  the  disease.  They  are  BmaJl,  white  epote  of  exuda^ 
tion  arranged  in  stellate  form. 

10.  Detachmeut  of  the  retina  below  (Stellwag).  Tlie  lower  part  of  the  retina 
shows  a  sharply  defined  area,  which  is  of  a  green iah-gray  color.  It  repre- 
sents the  retina  pushed  forward  by  fluid  between  it  and  the  choroid. 
There  i§.  an  irreguEar  9ha[>e  and  numerous  folds,  and  the  retinal  TBeaels  are 
undulating  iu  appenrance, 

11,  Colloid  deposits  on  the  optic  nerve.  Drawn  by  Miss  Elkina  from  one  of  the 
author's  cases.  The  disc  appeare^  of  a  darker  color  and  is  covered  hy  small, 
rounds  gli^'itening  bodies.    They  appear  raised  nlxuve  the  surface. 

12,  Opaiiue  optic-nerve  fibres  (Miss  Elkins).  Author's  c^aee.  Tliig  reprenents 
the  fundus  of  a  case,  where  this  condition  was  extreme.  Around  the  optic 
disc  and  extending  into  th<s  region  of  the  macula  is  a  white  flulTy  tnaa*. 
somewhat  striated  and  covering,  except  in  spota.  the  retinal  blood-vessels. 
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Abduction.   Lat.  abductio,  from  ah^  away,  and  ducere,  to  lead. 

Abductor.    Lat.  abductor^  from  abduco,  I  lead  away. 

Aberration.  Lat.  aberratio,  from  ab,  away,  and  errare^  to  wander. 

Ablation.  Lat.  ablatio,  from  attfero,  ablaium,  to  bear  away. 

Ablepharia.   Gr.  a  priv.,  and  pXi^ofiov^  eyelid. 

Ablepsia.   Or.  a/?X(Vm,  blindness. 

Abscission.  Lat.  abscisHoy  from  abscidere,  to  cut  off. 

Accommodation.   Lat.  aecommodatio,  from  accommodare^  to  adjust. 

Achloropsia.   Gr.  a  priv.,  x^P*^-,  green,  and  d^'/f,  vision. 

Achromatic    Gr.  a  priv.,  and  xp^f^^  color. 


Achromatopsia.  i 

Achromatopsis.  >Gr.  a  priv.,  xp^f^^  color,  and  J»V»f,  vision. 
Achromatopsy.  -J 

Achrystallodiaphanle.  Gr.  a  priv.,  icp^aA^,  erystal^  and  iia^vEta,  tnuupaF 
rency. 

Aoritochromacy.   Gr.  hKptro^^  confused,  and  xp^f^y  color. 

Acyanoblepsia.   Gr.  a  priv.,  Kbavo^^  blue,  and  ^xiireiv,  to  see. 

Adduction.  Lat.  adductio,  from  ad,  toward,  and  dticere^  to  lead. 

Adductor.    Lat.  adductor,  from  ad,  toward,  and  ducere,  to  lead. 

Advancement.   Fr.  avancement,  a  brin{|:ing  forward. 

^gilops.   Gr.  ai§,  a  goat,  and  ^V,  the  eye. 

Akyauopsia.   Gr.  a  priv.,  Kvavo^,  blue,  and  ^Vr*  vision. 

Akyanoblepsia.   See  Acyanoblepsia. 

Albinism.    I^t.  albinismus,  from  albus^  white. 

Albino.   Lat.  albus,  white ;  Port,  and  Span.  cUbino^  white  n^ro. 

Albugo.   Lat.  albugo,  a  white  spot. 

Amaurosis.  Gr.  ^fmipuot^,  from  afiavp6u,  to  render  obscure. 

Amblyopia.  Gr.  a/j/)7.i<uT/^,  from  dull,  and  A^^c  vision. 

Ametrometer.   Gr.  From  Ametropia  and  pirpov,  measure.    (Literally  a 

measure  of  a  measure.) 
Ametropia.   Gr.  ifierpo^,  beyond,  and  *^'f,  vision. 
Amotio.    Lat.  amotio,  from  amovere,  to  move,  detach. 

Amplitude.    Lat.  amplitndo,  width,  range.  A.  accommodationis,  amplitude 

of  accommodation. 
Antemia  retime.   Gr.  a  priv.,  aifiu,  blood,  and  Lat,  retina,  from  rete,  a  net. 
Anesthesia.    Gr.  avatoihiaia^  from  a  priv.,  and  uiaffr/ot^,  perception. 


Lat.  achronuUiwius,  from  Gr.  a  priv.,  and  XP^M^^^  color. 


Aijt'hilopi*.   Q't.  tt')X'^'^^  from  &}  t'-,  neaJ,  and  w^s  the  eye. 
AuerythropHia.  j       ^        _  ^^^^^^        at»dit<f,  eight. 
Anery thropsy.  ' 

Aniridia,    trr.     or  a  priv..  and  </i'!,  the  irie. 
AniBOPin'ia.   Gr.  «  priv.,  ftnK,  equal,  and  ft>iMfl,  tlie  pupH. 
AiiiflLiiiietropia.    Gr.  ai'(ffw\  unequftl,  ^^rTfj-.r.  measure,  and  H-t^,  vUioa. 
Ankyloblepharon.    Hr.   ayfii-hj,  a,  toop,  and  •i'^ioapi.n^  eyelid. 
Aiiyphthalniia.    Gr.  a  priv..  and  -wsrt-i>^fic^  tlie  eye. 

Anoplithaliuoli^iiiie.   (Fr.t  Froiii  Gr  u  priv.,  t*f»(W.^(;^,  eye,  anil  atjua,  blood. 

Anophthaltuiiii.    Set'  Anophthalruia. 

Aiiopfiift.  or  Anftpift.   Gr.  "ni,  wiibout,  and  fiV*/?,  vlBion. 

Antiiiietropia.    Gr.  am,  opposite,  fthpov.  a  meaauret  and  i^t^f,  visiOD,  or  "V. 

the  eye. 
Antmiu.    Lat-  antmrn^a  eave 
Aphakia,    Gr.  p  priv.,  and  w**?,  the  lens. 
AiK>plexy  retinff.    Gr.  oTTo:Thftift,  a  stroke,  and  JjbX.  retina, 
Aplaiiati«ni.    Gr  a  priv„  and  ^'^ai-iir.  to  watider. 
Apuehroiiiatic.    Gr.  (f^o,  away  from,  and  Xf<^ffa,  color. 
Aqueous  humor.    Lat.  aqfiQutus,  afpieons.  aud  mnor  {not  hu\  fluid,  liquid. 
Arcus  senilis.    Lat.  arms,  a  bow.  and  aenitia,  senile. 

ArcuE!  tan^ufi.   Lat.  a/'CN#,  a  bow,  and  Gr.  ro^uf,  a  flat  surface,  hence  the 

lid. 

Argaitiblyopia.   Gr.  a^jjiif,  not  workii>|^,  and  afi^-VLntia^  amblyopia, 
Argryria.   Gr  apj^-yiof-,  silver. 

Arteria  centraliii  retinae,    (Lfit.)   Central  artery  of  the  retina. 
Afithenopia.    Gr.  atiHu-r/r,  wciik,  and  ^^vf,  %'isioii. 
AstigriniitlBm.   Gr.  a  priv.,  and  €ri}/m^  a  point. 

A^ti^iiiometry.  {       "  i^"^'-'  '^''^f*^^  ^  P^^^*-  a  measurfi. 

Atresia.    Gr.  dr^i^r^w;,  without  an  openhig',  init>erforate.    A.  prtpiita^  Iinper- 

fofttte  pupil  [ft  priv.,  and  "f?cff,  perforation— Foster). 
Axifl.   Gr.  a^ur,  axis. 


B 

Bathyuiarplda.    Gr.  i^aft'r,  deep,  and  form,  shape.   {Old  form  for 

.Myopia.) 

Bdellatoiuy,   Gr.  a  leech,  and  -ow,  incision.    (An  old  operation  of 

inciEini;  a  leech  when  applied  that  the  blood  would  run  from  him  while 
he  continued  to  BU<rk  it  fn^jni  patient.) 

Biconcave.    Lat.  biji,  twofnlcl.  and  mn^fftittg,  concave. 

Bident.    Lat.  hiileiis,  from  bin,  twiee,  and  (tt'iis,  a  tooth. 

Bifocal.    Lat.  bLv.  double,  and/o^"H*,  a  point,  focus. 

Binocular.    Lat.  binocitlaris,  frotti  Ms,  twofold,  and  ocuhut,  eye. 

Bitiddal.   Lat.  bhy  twofold,  ami  ^^or/M.?,  a  point. 

Blfiiophthalniia.   Gr.  ii>ttia,  mufUi?.  and  aoffa^ifth^  from  6^>ft^,  the  eye. 
BlcpliJinidetieH.    Gr  ti^fiffifyiv,  eyelid,''and  a^ijv,  a  pland. 
Bit'pharai-leiiitis,    Gr.  ,i3>*^,ku,  eyelid,  o'^'v^'.  Ji^  and  itin,  denoting  infloin' 

inatioii. 

BlepharanthrHCoeis.    Qr,  (i'f.i^(i<iv,  eyi*|iil.  wild  nH^piiKwffir,  nicer. 

"t'upeuB.   Gr.  ji'/i^pai  ,  eyt<lid,  and  *«ciTrei¥,  a  knife  for  cutting  out. 
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kHefAiMnkM^   Or.  ^J^fnn\  eyelid,  aiid  it?Mv,  to  shut. 
Bl^pb&tvmpltsnieiDfL  Gr.  ft>J^pm\  eyelid,  and  ffi^ivijfia^  inflation. 
HI^'p!ll^^i!^,   (ir.  /JXfyapf'c  eyelash. 
}tk']ili!iri>;r[ius.    Gr.  ii>.eipaf>i:eit\  to  wink. 

Biepiiaritis.    Gr.  /??*>«^joi-,  eyelid,  and  itis,  denoting  inflammation. 
Hlephunvndeiiiii'-    Gr.  iV/Jpapoi\  eyelid,  aflijv,  a  gland,  and  itis,  denoting;  in- 

HlLltlllllltiull. 

BIt'pliiiro-adejioiij.i.    Gr.  ,Vfi^poi\  eyelid,  ail^r,  a  gland,  and  ijfia,  morbid. 
Bft-[)h;Lr4*  lUhtTiiimi.    See  derivation  of  Blepharon  and  Atheroma. 
;Ql9pil|fUlH^leniu>rrhiWk   Gr.  ^^iipapov^  eyelid,  and  Blennorrhcna.    See  deriva- 

iplephaiOHBAniDOma.   Gr.  ti>i^poi\  eyelid,  and  mpKirufia  {KafauvoO^  a  cancer. 
mtepharo^tochuB,   Gr.  li/foufxn:  eyelid,  and  Krirotof.  retentive. 
BtepllMO-chrotuidTosis.  Gr  i^i^^atmr  eyelid,  xp^f^n,  color,  and  iM/jfJc,  sweat. 
Bf#pharo-i?leisi}4.   Gr.  .*>fon^*'t',  eyelid,  and  K/rimf,  closure. 

mi"pliai'*><'''!<ilHMii:i.    Gr.     '•.•••<"■>',  cyeli*!         tu>'/.6fiufia,  mutilation. 

BI»*pUini  <>  <'"iiJiiiii  n\  iUs.    <ir.  ,iAi<pa(Mn\  eyelid,  and  t'oj^iiiictivftitt  from  con- 

ftnifffr'r\\.:\^  ).  iiuU         denoting  iiitlMi[tinat  iori. 
H]eph,'Hi>-tlyf<i'lir<isi.   Gr.  ii>i<^fm\  eyelid,  ami  xU-ax!*"'"-  bad  color. 
Blepharwdenia.   Gr.  {i/J^fwv^  eyelid,  and  oifl»;//(i,  a  swelling. 
Ble|)jMn>0lSUJiltidrosi8.    Gr.  ,i>i<papav^  eyelid,  a'l/ia,  blood,  and  iApoii\  to  sweat. 
mAMNI^peridro8is.   Gr.  ,i>.t^apov,  eyelid,  i-tp,  excessive,  and  ifpow,  to 

sweat. 

Mypmro-litbiasis.  Gr.  ,i>i^pov^  eyelid,  and  Wtaat^^  a  calculous  affeotion. 
BtiBptiAro-iuacbBrlon.  Gr.  i^'^f^ft^v.  oyt*lid,  and  ftaxaipim;  surgeon's  knife. 
Blepharo-nielffine.   Gr.  li'/ipafmw  eyelid,  and  fiuaivm;  to  blacken. 

Blt'pharo-iijetriiiu.   Gr.  ji>fyi<f      I'veiid.  and /i^r/wu-,  a  measure. 

Hlephnron,    Gr.  yW^c-t^"-!'.  li^  eyelid. 

BlfpharoTioitsiiK,    i  i]-.  Outnifmv,  eyelid,  and  6;.r'**"f.  enlarged. 
Blt'pharoncus.   Gr.  ^^'^i/jot'  eyelid,  and  A; xof.  an  enlargement. 
H^i^pharopaehynRitn.   Gr.  ,V/fpafmi\  eyelid,  and  iraxwat^^  thickening, 
^i^baropbtnoeis.    Gr.   ii'/ipa^M\  eyelid,  ^i/iunic,  a  narrowing. 
jj|lt|>l|i1WTiplj^^  Gr.  ji'/fi^ftttv,  eyelid,  and  p>s}fmaia^  from  I  in- 

IIKHjlHMlimf J  Ipliililfc  (Ger.).   Gr.  fi>.i^fMn\  eyelid,  it^ph.  the  eyebrow,  and 

Bli'phtin'pbthalinla.   )Gr.   .*//<x//«»r,    eyelid,  and  itotia'/.fiia,  inflammation  of 


BlepliartipIitlunruiKi.K    Gr.  /i/Ziftopoi-,  eyelid,  and  iptifift  nai^,  loueinesH. 

Bieplirtroijhyiiiii.    Gr.  ,i?f<?<t(xn\  eyelid  and        a  tumor. 

BlephariiptaKry  (Blepharoplaetia.  Bi^ptinropla.Htica,  and  Blepharoplafitiee). 

Gr  }i'^f9"i*"y\  eyelid,  and  ffJUwrniFt  from  K>.aaau.  to  form. 
BtoajwrePlWgfc   Gr.  .r/f^ptn-,  eyelld,  and  ir>f/}//.  a  stroke. 
MiPPMpmi   Gr.  /i>f>(i/mi-.  eyelid,  and         apilrof  scissors. 
BtefAKropfcoBtB,   Gr.  fJ/«>o/K.i-.  eyelid,  and  Trruffff,  a  falling. 
BtepharopyorrhfM*   Gr.  ,.?//on/>'ii',  eyelid,  -iw.  pun,  an<1/M'i-.  to  flow. 
Blepharurrhii]hliy.    Gr.  ,^/*>o/«'r.  eyelid,  nml  /Wv.  a  8iitiire. 
Blephaxorrhu!a,    Gr.  .*/ r,  eyelid,  and  i»n:  to  How. 
BtoplUWpMnu   Gr.  ii>.r^>fn\  eyelid,  and  (tt«(t,»oc,  spanm. 
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Blt'pbarofipath-   Or.  {)>Jpa(vn\  eyelid,  and  tnToiitj,  ppatula. 
Blfpharostat.    fir.  ,iM^:>nfxty.  eyelid,  and  tfT(irf*<lc.  flxeti. 
BlypliamsttiioBis.   Gr.  flAi.^pov,  eyelid,  mid  itrivt^i^,  a  contraction,  (larrow- 

BleplmnisyiiipliyHie,    Gr.  )3'A^^pm\  eyelid,  und  ffiV-jii a  j^mwing'  to^rether 
BlepiiaroisyiideHmitia.    Gr.  /3>/^/wii',  eyelid,  ttiid  ^i-i-Ataum;,  a  bond,  a  hand. 
Kleplmrotiyiieehia.    Gr.  /At^/wi',  eyelid,  and  •n-i  fxtifi,  a  ^rowinit;  tOijethep, 
Klfptmrosyston.    Gr.  ti'/itfiapov,  eyelid,  and  fi'fir  from  ?iw,  to  scrape. 
Blepbai-ydatis.    (if.  fi>.r^)or,  eveljd.  und  idortc,  a  watery  Vesicle, 
BliiidnesB.    Oer,  BUudheii.    (ir.  ru^i^ui-w. 
Blindsoek.    Ger.  for  ChI  de-aae. 
Bliiiken.    Ger.  for  Nystajui^niUR. 
BIfDkern.    Ger.  for  Kietitatitin. 

Brat'lvyTinptroiJtft.    Gr.  /^/wrif,  short*  ^h-pnv^  measure,  and  &V"f*  visiou. 
Buplitlialndn.  \  • 

Bupkitlittlinos.  >  Gr.  i^'h,  an  njt,  and  a^^fio^,  eye- 
BuphthahuuH.  J 

O. 

Car;oi)lithalmia.    Or.  ffrtjwif,  l>ad,  and  ophthalmia. 
Canaliculus  or  Caiialicula.    Diininutive  of  canalis. 
Canalieulai*.    Lat.  canaliQiUariff^  Imving  cliaunelfl. 
Canities  or  CftiiiTa.    Lat.  eij?*?^**  white. 

CanthitiH.    Liil.  mtidh  I'tii,  inRauimation  of  the  an^le  of  the  eyelida. 
CaiitliuIyKii*.    Gr.  wt^^Jt.  angle  of  the  eye,  and  '^vfn\  to  loosen. 
Cftiithoplasty.    Gr.  nai^io^,  anijle  of  the  eye,  and  frXiiffmi i>,  to  form. 
Caiithoi  rhiipliy.    Gr.  anjurle  of  the  eye,  and  A'i'J"!-  a  seuni, 

Canthotoiiiy.  or  CauthfK^tomy.   Gr.  khi'^o^,  angle  of  the  eye,  and  rffivtn;  to  cut. 
CantUus.    Gr.  navffdf,  anpje  of  the  eye. 
Caj^a.    Gr.  K(ii/«t,  a  eu^.    See  Capsule. 

Capsitis.    Gr.  jc^V"'  acase^and  iti,%  denoting  in  flam  mat  ion. 
Capeocataraeta.    Hee  Captsa  and  <  *ataraet. 
CapBulatouie.    Lat.  capmta,  a  eapsulf,  and  Gr.  rrfiven^  to  cut. 
Capsule.    Lat.  rupjtiiffr,  Gr,  Aoii  uft^tir,  a 

CapsuUtiH,    Liat.  mpKuht,  a  4>jipp4ti]e,  and  itia^  denoting  ioflaTUiuation. 
Capsnlo-eiliariB.   See  Capsule  and  Ciliary. 
CapBulo-pupillary.    8ee  Capsule  and  Pupil. 
Capeulotoiny.    I^at,,  fupguht^  mpsule,  and  Gr.  Tf/iird-,  U*  cut. 
Carcinoma,    Gr.  Kapm-^iun,  a  eancer^  from  KopKivw:^  an  eating  ulcer. 
Caruncle.   Litt.  t:trrn iv^ftlu,  dindnutive  of  coru^  flesh. 
Cat-aroct.    Lat.  vntaracta.    Gr.  luiTaliiiatmi^,  from  MTal>',)iu^  to  How  down,  acata- 
ract. 

CtttaraetocatapiesiH.    Gr.  KfiTaiilxiicn)^,  a  cataract,  and  truniirifijit,  depression.' 
OatamctmMitHthesiB.    Gr.  mtal^fftUTt/^.  a  cataract,  and  naT^tirai^,  depre«tion. 
Catopter.    fir.  KnToirrr/fi,  a  epy  (an  ohi  name  for  a  Bpectilmn). 
Catoptric*!.    Gr.  tcaro^rrfuhi^  (suh.  rf.ifiT/  or  f-^tcrififi)  ffoui  ftpiroffr/w*',  a  luirror. 
Cellulitis.    Lat.  cellvla.  a  cm i till  clinuiber.  and  tFt>,  denoting  inflamniatTon. 
Centrad.    Ijit.  *:eHtn(m.  Gr.  hMTjMu-.  the  centre. 
Chalaxaciu.)..  ( ^^^^ 
(-'halazion.  ) 

Chalaaiophyma,    Gr.  ^o^aC""',  and  ^ly*.  a  growth. 
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ChalazoBls.   Gr.  ;i^iA(iC(^ff,  hail-like  formations. 

Chem08i&   Gr.  x*if^*^'U  from  x*i^*  a  yawning,  or  x^i^k,  jaice. 

Chiasua  \  *  croBsing,  as  the  two  limbs  of  the  letter  X' 

Q\i[oY**\>hi\i\*^.   Gr.  x^'^P^%  groon,  faiveoftw,  to  appear. 
Chono-capillaris.   Gr.  x^pfov,  Mt^  and  l-itt .  capiUaris,  capillary. 
Choriocele.  Gr.  x^P^*  skin,  and  n?^*,  a  tumor. 
ClioToid,  Gr,  ;to^'«w'%.  t^ia  X^P*^^  skin»  and  like. 
ChoToideremla-.  Gr.  ^tifwcf^^f  sklo-Uke,  andip^/ila,  devoid. 
C^iDroaditlL  G?.  skin,  and  Itft,  dflPO^ing  InlliiBittgttpfe 

Clioroldo4ffil|i|fiL    Gr.  ;rof»w(A?{-,  skln-like,  xiw^,  a  olrele.  and  denot- 

Ohoroido-fHtli.    Gr,  xoptoet^m,  skin-tike,  Iw,  the  rainbow,  and  itU^  denot- 
ing iriflii.iiunjitiiin. 

Cbyroidt>-ret[iiitif;.    Gr.  x^^P'of'^^i^'  skin-like,  and  I^at.  retina^  from  r«te,anet, 

and  itis^  denotiii^*  inlluiiiiii^Uii'ii 
Cfaromasia,    Gr.  if  v'",  i«r  1^"'".  iMlm- 

ChroimatelopsiM.   Gr  xi'i.-uu.  cnhtr.  hrt'An^,  imperfect,  and  6V"r,  vision. 
Qhiroui&tiBs.  Gr  Arp^/io,  color,  and  rTiariift^  science. 
Chrouiatldrlets,  See  Chromidrosis. 
DhtOUMttaA*  Gbe  xp^M^'^'^M^*  coloration. 

ICBtn|tM|4Fi^tte^lft.   Gr.  XP"f"^,  color,  (fvf,  difficult,  and  dyic,  vision. 
Qinniuiog7»phy  Chromatology.   See  Chromatics. 
POtitttftlometablepaia,   Gr.  xp^f^j  color,  /m-a,  ill,  and  AVf.  vision. 

cf^^^^l^^;  \  Or.  ;rpS./.«,  color,  and  ^frpov,  »  measure. 
rhrnin;iT*"]ilu"lM;i.    Gr.  Xf^M",  color,  and  fl>o,'iof,  fear. 

Chrt»itiHt<i]iKiMid(>liU"jisi/i.   Gr  polof  '^'1%,  false,  and  ^^i»€t  vision. 

Chr(>iijfit<»[>semJii]isia.    (ir.  \r-""^,  I'dcT  kmi^/;,,  false,  and&Vuf,  vision.- 
Cbromatop«ia.    Gr  rpw/io,  color,  and  A^"C,  vision. 


\^^' 

CttiOltni^jAitekMva;.    Gr.  Xf»i^t*^H  color,  ffma,  a  shadow,  and  uhpov^  a  measure. 
Chrfinndrosis.   Gr.  XP^/*"^  color,  and  W/jwuif,  jwrspiration. 
Ctiriiiiijoiiii?li'r.  1 

rhron  u-ter.  \  ^ee  Chromatometer. 

Clir'iEiiojjluiiii'.    Gr.  XP'-'!'"-  color,  and  ^niwi^Jo/,  to  appear. 
Chrinimpiji     Si/i-  I  'liruiiiatopxla. 

ohZ:i::ud:::;:  \ >'-"•   ^'^^  ■"«' 

C^nHikOpAtft    See  Chroniatopsiu. 
OhnniuHyloai^tot.  )  ... 

jiyviMntlfill^Wjlpy'  i  '^'****'  to  /«r/K»v,  a  measure. 

Cilia,      of  Cilium.   Lat.  r.^/fuin  (literally)  an  eyelid.   Gr.  «i'>o,  an  eyelid. 
Ciliary.    Lat.  ciHaris,  iwrtflininp  to  the  cilia, 
dnrumoornenl.    Lat.  n'ntun.  around,  and  cornealis,  corneal. 
Circumlentil.    I*at.  rirmm,  nniiui(i.  ami  lens,  a  lentil. 
ClnoblephATQU.    Gr.  Ktpaw,  a  varix.  and  X/ipaiHn;  the  eyelid. 
Cirsophthalmia.    Gr.  mixtik.  a  varix.  and  inpih/uia,  inflammation  of  tlie  eye. 
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Clavu^  nciili.    Lat.  rlatus,  a  aail,  iiiid  ottilus^  eye. 
tJulubouiH,    Gr  KiiMiitJiia,  imperfection. 

CommiHsure.    Liit.  tjommifiJitfra,  a  joining  together,  polat  of  union. 
Concave.   Lat.  con'.-aBtf^,  liolloweO  out. 

Coneavo  f  OiiL-ave.    I^it.    fuwar^t-roiti^ants-    Set*  Biconeavf . 
Ccnieav<i-convex.     Lat,  couva^m-emitieicus^  concave  one  side,  and  convex 
Other  side. 

Concentric,    Lat.  ooncentrtcus,  oonimon  to  one  centre- 
Concomitant.    Lat.  con^'wmVJtiJi.*,  fpoiu  con,  with,  and  wtaiture.  to  acmMu- 

Confusio,  Confusion.  Lat.  confu^in,  from  fion,  together,  and/H;wJ«rc,  to  pour. 
Coiiii-al.    Or,  Kwj'«<Jf,  cone-shaped, 
Conjupite.   Lat.  eovjngtitm:  yoked  together- 

Conjimptivft.    Lat.  I'OtiJunclivus  {tunif'a  understood),  from  wf*,  to^^elher 

niul  Juiifferet  to  join. 
Conjunctivitis.    Lat.  eu'1:^f  ^tnctif^a,  from  cottjungere^  to  join,  and  itijt,  denoting 

hiftattirttat  ion. 

Conus  cornealis.    Lat.  cnnttrs,  a  rone,  atid  r.fjni£ali^,  corneal, 
Convergence.    Lat.  confergejUia,  From  t'onvergere,  to  incline  toward  each 
other. 

Convex.    Lat.  contfearus.  an  arphed  surface  the  t^ntrenf  which  is  higher  thim 

the  p'dlges- 

Convexo-concAVB.   See  Concavo-TOnvex. 
Convexo-eoiivex.    Lat.  canFiej^o-ctmisexjis.    See  Biconvex. 
Convexulns.    Lat.  dhii.  frotii  f'cjwre-rM*;,  convex. 
Co  ordination.    Lat.  mordiuatw^  hanuonious action. 
Cnpitipiii.  )  ^       .  .  , 

Copopsia  f  painful,  and  A^'C,  vision. 

CoquilleB.    Fr.  GoquiUe.  a  shell.    Crr.  mx^loi,  a  spiral  shell. 
Cure.    cir.  ao/j^,  the  pupil  i_»f  the  eye. 
CoreetftBiB.   Gti.  Kiftrj,  the  pu|;iil,  and  iKTnai^^  dilatation. 
Corectenia.    <ir.  tidfUi,  the  pn[)il>  and  (Krivim,  extension. 
Corectodialysis.    Gr,         the  pupil,  and  <''riAeff/f,  liheration, 
Coreetoniia.    Gr.  H^'/,  the  pupil,  and  ihrf^i  n^  to  cut  out, 
Corectomodlalyiiiia.    See  Coreftoiiialypis. 
('orei^topia.   Gr.         the  pupil,  and  iKrnvn^,  out  of  place. 
CorfdialviiiH.    Gr.  ffip*?.  tho  pupil,  und  i^mfvai^^  lil)eration. 
Cored ia&tti>siej.    Gr.         the  pux>il,  and  ^Jam-stfrc-,  dilatation. 
Cored ia4<tole.   See  Coredia-Htasift, 
CorelvKi^,    (fr.  A^i/'^,  the  pupil,  and  Aifj»\  to  loosen. 
Corenietajuopphogis.   Gr.  ^V/,  the  pupil,  and  fiiTa{iA(ii^i^,  u.  trans  format  ioQ. 
Coreuietatheeui.   Gr.  *"ipff,  the  pupil,  and  fifrta^int^^  eliangijig, 
Corenclcipis,   Gr.  ftlyji?,  the  pupil,  and  «KA*(iTfr,  inclnaiou, 
Coreouieter.   Gr.         the  pupil,  and  /itTftop,  a  measure. 
Coreoncion,  Coreoncium.    Gr.  >it\firf,  the  pupil,  and         a  hook. 
Corephthiftis.    (it.  ^djiv,  the  pnpH.  auul  ^'""r,  a  dwiTidliiig. 
Coreplafity.    Gr.  K6fir},  the  pupil,  and  Tr/ntn-iAi-/,  from  irXunau^  tn  fomi. 
Corejitenoma.    Gr.  xopr^,  the  pupil,  and  nr^iuiiii,  anarrow  place. 
CoretodialyBtf.    Gr.  xAp)/^  tlie  pupil,  and  dmh'ai^,  a  ItMjsetiin^. 
Coretojuotlialybis.    nr^v^  the  ptiptK  rt/tyfti-^  to  cut.  and  liuutiw/f,  a  looseoiiig: 
Coretomy.   Gr.  «i|imr,  the  pupil,  and  Tiftvtiv.  to  cat 
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Coretonectomy.   Gr.  K6pti,  the  pupil,  and  Mfivtiv^  to  eat  out. 
Coretotoniy,   Gr.  it(i|07,  the  pupil,  and  rifiveiv,  to  cut. 
Cornea.   Lat.  comu,  a  horn. 

Ck>meiti8.   Lat.  cornea,  from  coj'nu,  horn,  and  itis,  denoting  inflammation. 
Ck>romegine.    Gr.  K6pii,  the  pupil,  and  ^'jof,  large. 
Coromeiosis,  Coromiosis.   Gr.  Kopv,  the  pupil,  and  fuiuat^^  diminution. 
Coromorphoma.   Gr.  x^p/i^  the  pupil,  and  ii6pipu(ui^  a  form. 
CoromorphosiB.   Gr.        the  pupil,  and  (tip^tt^  a  forming. 
CoroniydriaBis.   See  Mydriasis. 

Coroparelcysis.   Gr.  K<jp?,  the  pupil,  and  nofxhivot^^  from  irap^Axw,  to  draw  aside.. 

Cortex.   Lat.  cortex^  the  bark. 

Cortical.   Lat.  cortivaliit,  pertaining  to  the  cortex. 

Couch.    Fr.  coucher,  to  lay  down. 

Couching.    See  RecUnation. 

Cryptophthalmia.   i_  ,  ^  .  <,  -  . 

Cryptophthalmus.  [       "^'^^'^f'  ^""^  ^a..,i6^,  the  eye. 

Crystalline.   Gr.  Kpwrra?.>.of«Jw,  from  KpiWa^-Aof,  crystal,  and  £i<Jof,  like. 
Crystallinocapsulitls.   Gr.  Kitwrra/Mvn^,  from  Kp'vaTaK>Mi^  crystal,  Lat.  capmla^, 

ofcpsule,  and  itU^  denoting  inflammation. 
Crystallinocele.   Gr.  Kpvara/jjvoq^  of  crystal,  and  w/X^,  a  tumor. 
Cr>'stalliti8.   Gr.  ttpi-araVfJK,  crystal,  and  itis,  denoting  inflammation. 
Crystallocatapiesis.   Gr.  npiara/'/oi,  crystal,  and  itoraTr/rff/f,  a  pressing  down. 
Crystallocataracta.    Gr.  «p('prn//oc,  crystal,  and  KarappoKT^,  a  cataract. 
Crystallocatathesis.    Gr.  Kp(-cTa/.?.oc,  crystal,  and  Karddtai^,  a  putting  down. 
Crystalloid  it  is.   See  Crystallitis. 

Crystalloparatopia.    Gr.  Kfji-oTn/yo^,  crystal,  napa,  aside,  and  i-^n-of,  a  place. 
Cul-de-sac.    Fr.  cul-de-sac,  a  blind  alley. 
Cyclicotomy.   Gr.  kvkjuko^^  circular,  and  repvetv^  to  cut. 
Cyclitis.   Gr.  kMm^;,  a  circle,  and  itis,  denoting  inflammation. 
Cyclopanophthalmia.   Gr.  kiVxiV',  the  round-eyed,  a  privative,  and  o^ftiA^i^^ 
the  eye. 

Cyclopia.   Gr.  mwtPuTwf,  the  round-eyed. 

Cycloplegia.  Gr.  kw?^,  a  circle,  and       v,  a  stroke,  paralysis. 
Cyclotome,  Gr.  «t«/i>f,  a  circle,  and  ripveiv,  to  cut. 
Cylicotomy.  Gr.  Kvh^,  a  cup,  and  ripveiv^  to  cut. 
Cylinder.  Gr.  Kvhvdpor^  a  cylinder. 
Cylindrical.  Gr.  Kv?.tv6piK6^,  cyclindrical. 

Cylindriform.    Gr.  K{-?.ivApo^,  a  cylinder,  and  Lat. /orma,  shape. 
Cysticercus.  Gr.  Kvanc^  a  sac,  and  itipKo^,  a  tail. 
Cy8tot<Hue.  Gr.  Kverig^  a  sac,  and  riftvetv,  to  cut. 


D. 

Dacryadenalgia.   Gr.  doKpvav,  a  tear,  adr/v,  a  gland,  and  a>.>of,  pain. 
Uacryadenitis.   Gr.  (Tdnc/nm',  a  tear,  aAi/v.  a  gland,  and  His,  denoting  inflam« 
mation. 

Dacryadenoscirrhus.   Gr.  6aKpvoi\  a  tear,  aii/v,  a  gland,  and  oKipn^^  hard. 

Dacryttmorrhysis.    )       rfriK/>w>r,  a  tear,  atpa,  blood,  and  piwf.  a  flowing. 
Dacryhiemorrhysis.  > 

Dacryagogatresia.   Gr.  Aijt^iwv,  a  tear.  «;wj'if.  guiding,  and  orp^roc,  closed. 


J  Ijr.  ^tiiipwv,  a  tear,  and  wiorif,  &  aac. 

Gr,  AoKputv^  a  tear,  icfyp-ff,  a  aac^  and  iti^,  denoting  inflwuna- 


I>acryaffogu8.   Gr.  iMspwoi'.  a  t*ar,  and  -Ijuiji^,  ^rultlin^,  ootidurtlng. 
>acryallosia.    Gr.  fioKptm',  a  t<;ar.  aud  a/^<watt.  ulttrutiou. 

l>rtiTve[ms]8.    i  a  tear,  and  r^*Mi^.  ulceration. 

DacryhekM>Bis.  1 

Dacrygelasis.    Gr.  ^(iKfi\t,i\  a  tear,  and  lau^'litep, 
Dacryiu.    Lat.  dacrj/inum,  (roiu  Gr.  [5Qiipi«p.  a  tear. 
Dacryina.    See  Dacryon. 

Uacryoblennurrhoea.    Gr.  Saxpiw^  a  tear,  /*>>i  *'n,  mut!U8,  and  inii;  to  flow. 
l)acryocyalal^ia.    Gr,  (iaKpi^ni^  a  tenr,  n/frrjc,  a  Rac,  and  paio. 
Dftt-ryocystatonia.    Gr,  AaKft^m;  a  tenr.  n  arii,  a  sac.  and  (irov^o,  slacknus. 
Dttcryocywte. 
Dftcrycffiyetifl. 
Dacryoeyatitis. 
tioti. 

Dacryocystohlennorrhc&a.    Gr,  ^aupvov,  a  tear,  "cf-frrif,  a  sac,  ,ii>5TB.  niiieas,ud 
ixU^  to  flow. 

Dacryocy&toVilennoataaifi.    Gr.  Mmfimv,  a,  tear*  iti^rrff,  a  sac*  t^'Mi'w,  mucus, 

orddif,  stagnation. 
BacpyocyHloeele.    Gr.  Mupvcv,  a  tear,  Ki-ffr*;,  a  eat,  and  i^/jj,  a  tumor. 

DacryocyetoptasiB.  (       u^pwr,  »  tear.  n  tsac  and  rr£w*c  a  fHlling, 

DaiN'yopttisiiSi-  ? 

Daeryncys.tDsyriii^>kata,klefHiH.    Gr.  ilikpvoi'.  a  t^ar^  Ki-fftif,  a  sac,  tfi'^xj-f,  * 

tula,  and  KoruAVfiaif,  a  Bhutting  up. 
Dacryodes.    t+r  I'nv^'^^'/c,  tear-like. 

^.     '  .  I     .    f  See  DacrviemarrliyslB, 

Dappyuid,    tjir.  (WRVJi-wil'/t,  tear-tiky. 
Pncryolin.    Fr.  dactyoHne,  from  Gr.  (IAji^wi',  a  tear. 

Daeryolite.  i        g^tcpvov,  a  tear,  and  'AHfoc,  a  stone. 
Dttcryolith.  i 

Daeryollithiasis.   Gr.  SiKfnm,  a  tear,  and  ivftame,  stone  formation. 
Dacryoma.   Gr.  'I^^/jvov,  a  tear,  and       »■  tumor. 
Dacryun.    Gr  ^dupiw^  a  t^ar 

Dacryoiionie.    Gr,  iahpwv^  a  tear,  and  iv/i^,  an  eating  Porv. 

DacrvftTteus.   ?  ^,     *  ^  j      ^    «  »  . 

'  ^  .      f  Gr,  o*)«pi-»n',  u  twir,  ana  irotO^,  from  ""fniu,  to  prmluut". 
Daeryopoios.  >  ' 

Dayryopg.    Gr.  MKpifov,  a  tear,  and  ^V.  the  eye. 

Dacryopyorrliwa.    Gr.  Mx/Hm-,  a  tear,  ?rvoi ,  puR^  and  i>tiv^  to  flow. 

Daeryosolen,    AuKfiviv,  a  tear^  and  a/^t?^,  a  eanat. 

Dacryopolenitis.   rldA^jTOv,  a  tear*  and  ab>^v,  a  canal,  and  ttU,  dencrtlnj! 

tiaunnation. 

Pacryo&iai^iu,  \ 

DatTyostagnia,  ^■ 

I)aerj'ostagon. 

Dacryosyrinjt.    Gr.  Mapit^v,  a  tear.  audoipiyS,  a  canal. 
Ducryrrho'a. 
3)aL*ryiThysis.  i 

3>alttmisn),   (Lat.  daltonismTtn).    See  Achromatopsia. 
Jlei-ieiitered.    Lat.  rfe.  from,  and  renfrufn,  Tmm  (rr.  nivrpoi'^  a  ventre, 
DerusHation.    Lnl.  ffi^i*itM?fntio,  fr^jiii  tii  /.-Hftttare,  tii  cross, 
Deorsuni  veri^ens.    Lat.  (leormmi  downward,  and  trrgfi^  to  tnrii. 


■  Gr.  (iiiiPi/juov,  a  tear,  oTn^ri\\  from  ffrdCw,  to  drop. 


X  See  Datryorrhcpa. 
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Depilation.    Lat  depilatio,  from  depilare,  to  pluck  out  hair. 

Descemetitis  (word  improperly  fonued.— Dung.).    Descemet,  and  itis,  denot* 

ing  inflammation. 
Descemetocele.   Descemet^  and  Gr.  k//^,  tumor. 
Diaptoeis.   Qr.  (ftdn-rufffc,  a  falling  away.   See  Ptosis. 


Dichrosoope.    Qr.  iixpofK,  double  color,  and  aiconiiv,  to  see. 

Dictyitis.   Gr.  (fwmov,  a  net,  and  ttijv,  denoting  inflamwation.   See  Retinitis, 

Dictyopsia.   Gr.  AIktvov^  a  net,  and  6V«f,  vision. 

Dictyoschisraa.    Gr.  Siktvw^  a  net.  and  ax'o/^o,  a  cleft. 

DictyoBie.    Fr.  dictyosie,  from  Gr.  ^tK-rniu,  to  weave  like  a  net. 

Dilaceration.    Lat.  rfe'/ofltfrare.  to  tear  apart. 

Dilatation.    Lat.  dilatatio.  from  dilatare,  to  dilate,  widen. 

DiophthalmuB.   Gr.  ^'V,  twice,  and  ofpOa/.fid^,  the  eye. 

Diops.    Gr.  <Jff,  twice,  and  "V*,  the  eye. 

Diopsiiueter.   Gr.  6io^s^  accurate  view  of,  and  fthpw^  a  measure. 


Dioptoscopy.   Gr.  AioTTTi/p,  a  spy,  and  (wcoir/u,  to  see. 
Dioptra.    Gr.  Honrpa,  a  spying-tube. 

Dioptric.    Gr.  iiom-ptia^^  pertaining  to  the  use  of  the  Dioptra. 
Dioptrics.    Fr.  dioptrique.    (The  science  of  refraction.) 
Dioptrismnd.    Gr.  Sunrrpujfsdf,  an  opening  with  the  Dioptra. 


Dioptre.  >  Gr.  rfioTm^p,  a  spy.  See  Dioptra. 
Dioptry.  ) 


4 


Disc.   JfffKoCf  a  round  plate. 

Discission.  Lat.  discin»io,  from  divcindere,  to  cut  apart. 
DistichioAis.   Gr.  diarixia,  a  double  row. 


Lat.  divergens,  from  dis,  apart,  and  vergere,  to  turn. 


Duct.    Lat.  ductus,  from  ducere,  to  lend. 
Dynamic.    Gr.  ^vi-afiiK6i,  from  Ai<mfiii,  power. 


Dysooria.  Gr.  dt-f,  confused,  anil  mipti,  the  pupil. 
Dysope.  j 

Dysopia.  >■  Gr.  Avawria,  a  look  of  slianie. 


Dysorasis.   Gr,  rfuf,  confused,  and  d/xwff,  vision. 


K. 


EUH.'1iyuio8is.   Gr.  fK.ti/iwu/r,  frttni  t«,  out,         to  pour. 


Miattia.  /  ^  stretching  out. 

Ectasis.  ) 
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■  Gr,  iiri.  Upon,  and  Km^hic^  the  an^lp  nf  the  *^j.'B. 


Ertnpia. 
EctopioQ, 

Ectopsis,        -        '■"'"'•^'f <  out  of  ptao». 

£(*topium. 
EcTopiuB. 

!trtii>ion.    I        i^r^,mnj',  from  ktcrphcttv  to  tum  out. 
Ectropiuiii.  ! 

Ei(il*ol]&iu.   Gr.  ^niinMofi^c^  from to  throw  in. 
Eiiimetropia.    Gr.  t^^nrftn^^  according  to  measutf.  hiwI  wV-.  the  eye. 
EncaiitlitB.    Gr,  i}Km<ttr^  from  h  ,  in,  and  mi-fAif .  corner  of  tbeeycL 
Eiidothfiiuiu.    Ctf.  n-<W.  witliiii,  aiid '^'A^,  a  nipple. 
Enophthaliuia.     (  j^^^        ^^^^^  ^j^^ 

EnophthahuuH.  t 

Entoptk,    Gr,  rvTw^,  witUiUj  and  o^trwdf,  optie. 

Entoptif*.        I       fvTuc  withiu,  i^'t  the  eve,  and  vkmrtiv,  to  view. 
Eiitoptowopy.  I  '  '  • 

Entropion,  i  .  .  ^  ^  ^  _ 
Eniropiuui.  1  '     "  ^ 

Enuoleatioii.    Lat.  cfiwc^earfl,  to  take  out  the  kernel, 
EphidrufiiH.    Ur,  t^'AfMMif:^  from  (ti,  upon,  and  i<J/^,  sweat, 
EpiMepliiiron.   Qn  ci-f^  upon,  and  ^3?i^/»v,  the  eyelid.   Hep  EpicanthU. 
Epioantliii^. 
EpU-:anthU)i. 

Epilation.   Litt.  epifatio,  from  c  priv.,  and  pilftis,  a  hair. 
Epiphora.   Gr.  tm^opQ,  from  eiri^/>w,  to  bring  npon. 
Episelera.     i^^  0K?^pk,  Lard. 

Epis(.!j*^rotie.  j 

EpinL-leritiH.    Gr.  ^fri,  upon,,  ffK>j}ft6^^  hard,  and  tfffo,  denoting  inflatnmfl 
Epjs«H>iif.    Gr  i^i't,  upon,  and  fr/fo-tiv^  to  view. 
Epifrotisf f r,    Gr,  eI^^tlft^^^CfllJ,  to  tlirow  a  ehjidow  ov*r. 
Epithelium,    Gr.  i-i,  iiix)u,  and  ttf/?^,  a  nipple. 
Erythropia. 
Erythrtji>8. 
Erythropsia.  ^ 

Erythropsin.    See  Visual  Purple. 
Everslon.    Lat,  ers^/'sitt,  a  tHrniiig  outward, 

Evietieration.    Lat.  epiaceraUo.  from  ex,  out,  and  H^crt^i.  the  rifvenul 
Exdfioti,    Lat.  tf-ivcisio,  from  ex,  out,  and  cariere.  to  cut. 
Exdiifion.    Lat.  exclftitio^  from  ei(-i!udfr«,  to  shut  out. 
Exenteration,    (ir.      out  of,  and  h^ffxi,  tin?  enfraile- 
Exf^phthalinia,  ) 

Exophtliahuos.  f-  Gr.  /f,  out,  and  6^?/Mjf,  the  &ye. 
E.xoplithaljiius.  I 

Exophtbidriiometer.    Gr.  i-ddfia^fia^,  with  prominent  eye^s,  and 
tnenMi  re. 

Eitraotloii-    Lat.  eTtrartity,  iToin  ex,  out  of,  and  frahtre.  to  draWg, 
Extrn  (K'ulur.    Lat.  extru-ocula/i.t.  outside  the  eves. 
Extra-orbitat.    Lat.  extm-ortHtalin,  outsiile  the  orbits. 
Eye.   A-S.  irge ;  O.  Salt,  npo  ;  N.  H.  Ger..  nuge ;  Qr.  iM> ;  Lat.  nniftis. 


Gr.  fpi'Spif.  red,  and  H^f,  vielon, 
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F. 


Facultative.  Lat.  faeultas,  capability. 

Fantoecope.    Gr.  ^vraofia^  aii  linage,  and  ffKoxr/v,  to  view. 

Fenestra.   Lat.  fenestra,  a  window. 

Fiiation.   La.t.flxatio,  from  flgere^  to  fasten. 

Fbcus.   Lat.  focw.  a  heartli. 

Foramen.   Lat.  foramen^  an  opening. 

Fornix.    Lat.  fornix,  an  arch. 

Fovea-    Lat.  fovea,  a  small  point. 

Fundus.   Lat.  fundus,  a  bottom. 

Fusca.   Lat.  fuscus,  dark. 


Oeroutoxon.   Gr.  }(fwv,  an  old  man,  and  T<ifov^  a  bow. 
Glaacoma.    Gr.  y>.avKu/ia^  froui  )?^iKOf.  green. 
Glaucosis.   Gr.  >Xatxu(T^f,'from  y'/avKvo/tat,  to  blind  by  glaucoma. 
Glioma.   Gr.  y^i'o,  *;Iue. 

Goggles.   O.  Eng.,  goggle-eyed.   Cf.  Lat.  eocles,  from  Gr.  ff«irof,  darkness, 

and  Lat.  octttHA.  the  eye. 
Grando.    h&t.  grando,  hail. 
Green-blindness.   See  Acliloropsia. 


Haeiiiophthalmia.  Gr.  aifia^  blood,  and  o^Sa?.fiia,  a  disease  of  the  eyes. 
HemophthalmuB.   Gr.  al/ia^  blood,  and  b^Ha>./^,  the  eye. 


Hemlacbromatopsia.  Gr.  ^fu,  half,  a  prlv.,  xp"/^^i  color,  and  ftV«f,  vision. 

Hemiopalgia.   Gr.       half,  £>i\  the  eye,  and  i^y^K^  pain. 

Hemiopia. 


Hemiopsis. 

Heteronymous.    Gr.  cTt/jof,  different,  and  owfia,  a  name. 
Heterophthalmia.    Gr.  iTt/Mi^a'/Mia,  from  errpof,  different,  a,nd  o^6a?.fiia,  ophthal- 
mia. 

Heteropbthalmos.    Gr.  htp6^a>./io<;,  from  frepot,  different,  and  h^0t^^6s,  theeye. 

Hippus.   Gr.         a  horse ;  from  twinkling  of  a  man's  eyes  on  horseback  (I). 

Homocentric.   Gr.  Ojuoc,  common,  and  x^/wi',  a  centre. 

Homonymous.    Gr.  iftuwiaif,  from  ofio^,  one,  and  Anya,  name. 

Hordeolum.    Lat.  dimin.  inmi  hordeum^  barley;  or  Aorrfeo/u«,  a  stye. 

Horopter.   Gr.  op^K,  a  buiindary.  and  orrr^/),  one  who  sees. 

Hyalitis.    Gr.  i-ahr^^  from  iii>fK,  f^hitia,  and  tYfo,  denoting  inflammation. 

Hyaloid.    Gr.  r'n/.of,  glass,  and  fW**?.  like. 

Hydrophthalmia.  •  Gr.  t-ftu/>,  water,  and  ^^Ai>7"'a,  ophthalmia. 


G. 


H. 


Hemiopiasls. 
Hemiopsia. 


Gr.       half,  and  ^Vf.  vision. 


Hydrophthahiiion.  { 


Gr.  i'fkjft^  water,  and  b^>.fiim\  a  little  eye. 


Hydrophtlmhiiiuin.  ^ 
Hydrophthahnns.  { ^, 
HydroplitliaimuH.  S  ' 


(ir.         water,  and  otWu/hoc,  the  eye. 
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Hypieiiiia.  \ 

Uypbtema..  >  Gr.  i>^i/m,  from  vrr^,  under,  and  ni/ta,  blotxL 
Hyphemia.  I 

HyperboUt;.    Ur.  vwepliohh6^^  from  Omfflid^liieiv,  to  throw  or  r*<ftch  beyond. 
Hypt-niietpopia.    Gr.  inrifi,  beyond,  }itrpoi\  a  measure,  aad  Af'c,  vifiioii. 
Hyperopia,   Gr.  if^^p,  over,  and  ^v^m'.  viaioD.  See  Hyperiuetropia. 
Ijyperopfiiu.    Gr.  i'TTFpo\fiia,  or  tirf pV'f ,  from  irrf^cKi^tf^in/,  overlookingr 
HypertoniA.    Gr,  vKiptovog,  from  i-frrp,  over,  and  rrnij,  to  Btretflh. 
Bypdiut^troijjft.    Gr-  «VA,  under,  filrpov\  meafiure,  and  A^f,  vision. 


Hypopyon.  ^ 


Hypopyum 
Hypotonia. 


ander,  and  irbov^  pu& 
Gr.  iVd,  under,  and  rtJwf,  tension. 


I. 


Idioptcy.    Gr.  l6i'K,  one's  own.  and       si^lit.  Aehroniatopsia. 
IllflRriiiiiiHo.    8ee  Epiphora, 
illuqiieAtio.    Lat.  from  illatjueare,  to  ene-imTe. 
iQcapt^ulation.    Lnt.  vmapmiatio,  from  /»,  in,  and  f^apsula,  dimin.  of  eapsa^ 

froiu  capio,  to  contain. 
Iiitiarceratioii.    Lat.  inraTCfTfttio^  frotn  (n,  In,  and  aarcerare^  to  iuipnson, 
lucii^iHnfi,    Lftt.  f>ic?*tim,  an  incision. 

liifjiisioii.    Lat,  int:ltn}to,  from  in,  in,  an*!  vludere.  to  shut, 
litoeular.    Likt.  ):»,  irt,  and  oeulu^t  thet^ye. 

InriufHpieucy,    Lat,  inauJ^eienHa,  from  »n,  in,  ami  siifflcientiih  a  eofficienpy, 
Intercalur.  j 
Intertralary,  J- 
Intercalated.  ) 
Inter-pnpillary. 
pupiL 

Iiitra-oBiilar.    Lat,  hitrn.  wilhin,  and  ontlrts,  the  eyt>. 
Intra  orbital.    Lat.  inira,  wUhxu^  mid  orbifa.  the  otbit, 
IratMjndus.    Lat.  irnfntndiut,  froiu  ira,  ani^er. 

Ireal^ia. 

Ireancistrcn.   i  irianklstrium. 
ireankititron,  J 
Ir&iiremia.   See  Iridireinia. 
Ireoncion.    8ee  Iridoncua. 

IryoperiBphiniie.  Gr.  Jp/f,  the  iris,  Tr/>f,  around,  and  ff^yf'f.  a  oonstrietioo. 
Iriau(^iejtron,  j 

lriankiE*trium.  \  Gr.  Ipi^,  the  iris  and  uyKntrpov^  a  flsh-hook. 
IriankiPtron.  / 

IridHdenoaia.    Gr.  Iptf,  the  iris,  and  aM^\  »  firland. 
Iridffitiiia.    Gr.  i^iic,  the  iris,  and  fti><a,  blood. 
Iriti«l*ria.    Gr,  ^p(c,  the  iris,  and  JAyof,  pain. 

JrhiaJlochrosiP.    j        ^^^^^^  jj^^  j^j^^  ^-^j^^^  different,  and  tpiw/r,  a  ooloring, 
IriiloallochN'mi*i.  t 

Iridwncriptron-  {  iriankiftrinm. 
IndanKistron.  > 


liftt.  intereaiaris,  inUrmdanuSy  from  iniercalare.^  to  insert. 
Lat.  inter^  between,  and  fmpilhiris,  belonging  to  the 


■  Gr.  \pi^^  the  iris,  and  dXjoc,  pain. 
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Iridaneosis.    6r.  Iptf,  the  irie,  and  ofMiuaic,  becoming  thin,  atrophy. 
Iriduuxti.  lir,  Ipii,  the  iris,  and  ab^v,  grrowth. 
IH^tixesis.    Gr.  Ipig,  the  iris,  and  alirjaif^  growth. 

Jl^^lJ^Jj^  ^  Gr.       the  irie,  and  Ijat.  aimlsio,  a  tearing  oflF. 
Irtde«Mnadld^i|^  Or.       the  Jris,  Uroft^,  a  cutting  out,  and  (tuiAw»f,  a 

Iridectomy,     i       j     ^^^^       ^^^^j       ^  ^  cutting  out. 
Irido-eetomy,  J 

[  Or.  iptf,  the  iris,  and  iKrp6:ri<»>^  a  turning  out. 

IridelcogiH.   Gr.  Ip'c,  the  iris,  and  ihojot^,  ulceration. 

Jpifleiii'leiaii*, 
li-i(it'iii.If  iemus. 

Indfioklfliail*     \-GtT.       the  iris,  and  to  fihut  in. 


IridentrophiXit  Gr.  Ip'c,  the  iris,  and  evrpoTr^,  a  turning  toward. 
iHder^mia.   Gr  IpK,  the  ^PV^  ^  want  of 

Iridesis.  Gr.  Ipic,  the  Iris,  and  flteif  »  ^lildltig. 
Iridocele.    Gr.  Ipii,  theiri*i.  ainl  atntiior. 

Irtilm^lmrfiiditlB.   Gr.  i/wf,  the  iris,  ^o/«oc(%,  the  choroid,  and  denoting 

uilliuiiiiiiitigiQj 
IridociD€«L8. 

IlldtoOOlObOSUk    Gr.        the  iris,  and  ico^/3u/ia,  imperfection. 

Gr.  Ipii,  the  iris,  K(«//if,  a  circle,  and  itia^  denoting  inflamma- 


I  Gr.        the  iris,  and  Kivr/ai^,  movement. 

BIB.  ) 


|iWi^Witil'>  <*M*^flH^^   Or.  I/)fC,  the  iris,  Ki'^^of,  a  circle,  xoptof'^^,  the  choroid, 

AAd  Utot  denoting  inflammation. 
Iridocyte.    Gr.  Ipff,  the  iris,  and  Kt-rof,  a  cell. 
Iridodesis.  )       ^^^^       j^.^^  ^^^^  j-^^^.  ^  binding. 
Iriodesis.  > 

IriihiilirilyxtB.    Gr.  Ipt^,  the  iris,  and  dfti^wT/f,  a  separating. 
lriiUtili:istaHi><.    Gr.  *p'f,  the  iris,  and  ^(QffTQff'f,  a  separation. 
IriiliMl*nn'-.is.    Gr.        the  iris,  and  dovfiv,  tu  isliaki*. 
Iriiioleptyiisih.   Gr.  iptf,  the  iris,  and  AtffTvwjr  a  making  thin. 
Iridomalaciu.    Gr.  I/mc,  the  iris,  and/io^oxfa,  softness. 

^^SSlUoi^fT,  ^  (Jti^wif,  a  seiiarating. 

THinilfliHiarilllil    Gr.  Ipic,  the  iris,  and  fuUvufia,  blackness. 
JlrKIOtnt^lKiMWlfti    Gr.  Ip/c,  the  iris,  Attd  ^lAAitMiBf  a  becoming  black. 

Irido-motor.    Gr.  Iptf,  the  iris,  and  IJit.  moverf^  to  move. 
Iridoncosis.    Gr.  Ip'c,  the  iris,  and  a  imfflniL;  out. 

Iridonous.    Hr.  ('/I'f.  the  iris,  and  fiytof,  a  tumor. 
Iridoodea.    Gr.  Ipi^,  the  iris,  w<ir,  an  egg,  and  « tfof,  resemblance. 
WdoimriilyBis.   Gr.  ip'i,  the  irif^.  aiid  rr<ifi*y/i-<^''  paralysis. 
IrlcloiHiTelkysjs.   Gr.  Ipic,  the  iris,  mul  irupf/^iucf,  a  delaying. 
Irldopar«6ifl.    Gr.  I/»c,  the  iris,  ami  Tiiptvic^  a  letting  go. 

IridopeEFlpbAoititi.  )  Gr         tlie  iris,  nrpi,  around,  ^k^,  lentil,  and  itis,  de>- 
Iridoperiphakitim.  t       noting  iiifliimmatioii. 
38 


IrkloperiphractiB-  Gr.  !f>tz,  the  iris,  irfp*.  around,  and  ^p^'K,  fenced  in.  ■ 
Iridopertspliinxis,    Gr.  t(jjf,  th«  iria,  -c^'t,  nraund,  and  n  binding^ 

Iridophleboeolpos.    Or.        the  iris.  v>ti',  a  vein,  and  *fi/fTof,  thel 
Iridopluuia.    Gr.  (V^<e,  the  iris,  aud  t/uf^?,  a  wnnderiiig^- 
Iridoplaema,    Gr.  tp'f,  the  iris.,  and  tJ-i-t^,  anything  tiigiilded. 
Iddoplegift,    Gr.  Ipt^.,  the  irig.  and  ->ti)v^  a  blow. 
Iridoptosis,    Gr.        the  irie.  atiil  -r.>i<i-,  a  falling, 
Iridorrhag^is.    Gr.  Vl".  the  iris,  luid  Awj^r,  a  rent, 
jpidurrlipxis.    Gr.        the  m^,  and         a  cleft. 
IridoiThoffe.  j.       J     ^j^^  .^^^^  ^  ^j^jj 

Indorhoi.  ) 


Iridorrbytidoma. 


Gr  i^Mf.  the  tria,  and         a  fold. 


Iridorrhytidosis  ^ 

IridosphiBiB.    G.  Jp'f,  the  iris,  uiid  n.ifffrr,  n  deftvinj;, 
Iridoschisma.    Gr.        tht*  iris,  tind  trx^nfia,  a  clef f. 
Iridosteresift.    Gr.  I/i'r.  the  iris,  and  (rrr/jf/o^t,  a  tu-king;  ftway. 
Iridotoiiie.   Gr.  J^ir,  the  ifiB.  and  rofif}^  a  cutting'- 
Iridotonieiiirtlyi*i8.   Gr,  *fj'r.  the  iris»        «,  oiittinp,  and  duwjuir,  a  wpwiU 
Iridotoinencleisis,    Gr.        tlie  iris,  rou;/,  a  cutting,  and  hKfrh;  xo«a 
Iridotouiia.  t       j^^^^  ^j^^  (^.j^^  ^^^^^j        ^  ^^^^1^,^ 
Jridotoniy.  1 

IrkiotromoB.  j       I,i,c,  the  iris,  and  r^«i/i=^-,  a  treuiblmtf. 

Iridovalosi^.    Gr.  Ip'c  th«  iris,  and  Lat.  otwtn,  an  egg. 
Irin.   Gr.  i^^c  a  rainbow. 
Jriditis.  \ 

Irisitis.  y  Or.  Ifnc,  the  rainbow. 
Iritis,  } 

Iritomy.    Gr.        th«  iris,  and  '•>"'/.  h  cutting. 


Kaleidoscope.    Gr.  itn>.6(^  beautiful.  rf*>r,  like,  and  owyrrw,  to  new 
Keratalijia.    Gr.  *^/iuc  a  horn,  and  f''?;^,  pain. 
KerateotaBia.    Gr.  w/Mir,  a  born,  and  <^■■!'a(I(f,  a  displaf^enient,  wtrtttcUii 

Keratectomy.  (       ^.      ^  iKTop^,  a  cuttinp  out. 

Kereatoiny,  I 
Keratitis.  i 

Keratodeititi.         |-  Gr.  Kf/mf,  a  Uuru,  and  Hh,  dc-noting  ii^flniiiviiatifi 
Keratoderuiatitis.  ) 
Kerat<M:elB.  \ 

Keratodeocele.         [-  Gr.  ntpac,  a  born,  and  atj/Jt,  a  tumor. 
Keratoderuiatocele.  ) 

KeratiA'hrornatositi.   Gr.         a  faom,  and  XP^M"-.  eohjr. 
KeraUK'onjuiictivitis.    Gr.  s'^'af,  a  horn,  Lat.  cojijunctim.  ihmi 

and  ill's,  denoting  inflatutnatinn. 
KeratoconLifi.    Gr.  wjwf,  a  horn,  M-'nuf,  a  wme. 
KeratodemmtoTiialaciii-    Gr.  /iffiar;.  a  horn,  f^ipfia,  the  skin,  and  fia^Mit 

inif. 

Kerafoglolius.    Gr.  «'/><if,  a  ]iom.  and  Lat.  ptffbuit^  a  globe. 
Xerato-irlttB.   Gr.  ttit^'ii,  a  horn«       the  iris,  and  ttis,  denoting  inflan 
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K erato)eu coma.   Gr.  lipa^,  a  born,  and  /riAu/za,  anytbing  vbltened. 
Keratotualacia.   Gr.  f^^,  a  bora,  and  fia'/Msia,  a  softening. 
Keratomeninx.    Gr.  liiptu;  a  born,  and  fi'/ftyi,  a  membrane. 
Keratometer.    Gr.  lUpac,  a  born,  and  /urpov,  a  measure. 
Keratomycosis.   Gr.  x^pac,  a  horn,  and  /ii>ioK,  a  fungus. 
Keratonyiis.      |       ^     ^  ^  ^  pricking. 

Keratodeonyxis.  )  .     »    r  o 

Keratoplasty.    Gr.  Kcpor,  a  horn,  and  ir}.aaaetv  (from  n-Xdoou)  to  mould. 
Keratorrbexis.   Gr.  xipar,  a  horn,  and  MS'C,  a  reikt. 

Keratoscleritis.   Or.  K^poc,  a  born,  ffjcAZ/por,  hard,  aud  itU^  denoting  inflam- 
mation. 


Kerato8cope.  /  ^  ^       ^^^j  ^  ^..^^ 

Keratoscopy.  i 

-  Gr.  Kfpa^^  a  bom,  and  Tifiven\  to  cut. 


Keratoscopy. 
Keratotoiue. 
Keratotoiny. 
Keratoiue. 
Keratomus. 

Kerectasla.   Gr.  lupat,  a  horn,  and  itcraaii.  a  stretching. 
Kopiopia.   See  Copopsia. 

Korascopjn   Gr.  fcopv.  tlte  pupil,  and  anoirtiv,  to  view. 
Kyklitis.    See  Cyditis. 

L. 

Lachrima.  »         lacHma,  a  tear. 
Lacryma.  ) 

I^criniation.    Lat.  lacrimatio,  from  lacrimare,  to  shed  tears. 

Lacrymal.    Lat.  lacrimalis,  from  lacrima,  a  tear. 

Lacrymotome.   Lat.  lacrima,  a  tear,  and  rou//,  an  incision. 

Laous  lacrimalis.    Lat.  lacua,  a  lake.   Gr.  >mkoc,  a  lake,  and  Lat.  lacrimals, 

lacrymal. 
Lagophthahnia.  \ 

Lagophtbabnos.  [-  Gr.  >.a}ui,  a  hare,  and  ooH<i?u6t^  the  eye. 
Lagophthalmns.  ' 

Lamella.   Ijat.  lamella,  dimin.  of  lamina.    See  Lamina. 
Lamina.   Lat.  lamina,  a  thin  plate. 
Lens.   Lat.  lens,  lentil. 

I^nticonus.    I^at.  lem,  a  lentil,  and  conus,  a  cone. 

Leptothriz  lachrymalis.    (ir.  ^rnrof,  slender.        a  hair,  and  Lat.  lacrima- 
lis^ from  lacrima.  a  tear. 
Leucoma.   Gr.  /.eiKu/m.  anytbing  whitened. 

Ligamentum  niniulare.    Liit.  Uyamenium,  a  ligament,  aud  annularis,  from 
annufN«,  a  ring. 

Ligamentum  i)ectinatuin.    Lat.  ligamentum,  a  ligament,  and  pectinatum^ 

from  petrten,  a  comb. 
Limbus.    Lat.  livihun,  n  niiirgiii. 

Lippitudo.  )         lippitvdo,  from  Uppus,  blear-evcd. 
Lippufl.  J 

Litiiior  Morgngiii-    Ijit.  liqunr.  from  Itquere.  to  be  liquid,  and  Morgagnu 
LueifugUR.    Ijat.  lu.v.  lijjlit,  nwd  fuijtre,  to  slum. 
Lusciosity.   Lat.  lusciositns.  from  lusvittsus,  purblind. 
Luxation.    Jjat.  lti.ra/in,  n  (lislttcntfoit. 


Mncrophtbalmuc.    Gr.  fiatsp6^,  large,  and  (i^i6aK»iK^  the  eye. 
Uaempia.   (        f/o^^tof,  large,  and  vision. 

MacToticopic.    Gr.  /J<UfH>c,  large,  ftiid  oM-th-^  to  view. 
Mae uIa.  lutea.    Lat.  maeuhi,  a  spot,  and  hUm-^^  yetlow. 
Madanisii*.    Gr.  ^/uJoMiJiFif,  ti  uiakingbald. 
lleiralneoriien.    Gr.  ^'}ar,  large,  aiHl  Lat.  comu,  &  horn, 
Me^lophthtLlruus.    Gr,  ^wjof.  lar^e,  and  o^V^i  tl'*'  eye- 
Me^:alopia.  j       ^      ^  ^  ^.^^^^ 

Megalopsia.  ) 

Meiiif^cus.    6r.  /itrpietoc^  diinin.  of a  cr^cent. 
Metamorpbopsia.    Gr.  p^^4>/i^'(,  a  tranefonuation,  and  infi^,  vision. 
Metrp-an^fle.    Gr.  ftirp/n',  h  nieaBiire,  a»d  Lat.  anfftUue^  ang-le,  from 
ajw'Aoc,  bent. 

Mftre-lens.  Gr.  ^trptn,  a  measure,  and  Lat.  /eiw,  a  lentil. 
Microphthalmia,  i        ^^^^^  ^^^^^^^  ^^^^  ^j^^  _ 

Micropntiialiuus.  J 

Micnipia,    ]        fiCHp6^,  small,  and  uV'*r,  vision. 

MiJiuiii.    Lat.  milium,  a,  miUet-seed, 
Mollu^cuiii  cuntagioBum.    Lat.  moituscum^  a  knotty  growth,  and  cont^tffioimM, 

wiitagious. 
Monoch  roiuat  ic. 
Monuchromuua. 
Henoch  roouB. 
Monocular. 

-Gr.  jM^KOf,  single;  and  Lat.  ociUv*,  an  eye. 


a.  ^Gr. 


/jftiwf,  ainne,  and  ,\p<^fia,  color. 


Mont  >cii  tons. 
Moiicx-iilii^. 

iloiHxIiplopift.    Gr.  /**h«c,  ungle^  Jw^jioc.  double,  and  *V*f.  viiSon. 
Monophthahiiia.  t^^.  g.^^gj^^         MaV<*C,  the  eye. 

MtiiK^plitlmltnns.  ^ 
Moon-blindneEK.    Sed  Heuieralopia. 

Mu8c«e  voUtantee.    Lat  mnm-fi,  a  fly^  and  ro/ifurc,  to  fly  about. 
Mydria»4i9.  ii  Gr.  fivipmoif.  from  fti-fiot:^  nioleture;  bec&u&e  fncrease  of  flaldft 
llydriaiio.  *       causes  pupil  to  dilate  it), 
Myirw^phalon.   Gr.  /"wi,  a  fli*,  and  ni^Ji,  the  head. 
Myiodeopeia. 
Myiode&opsia. 
Myodesfipia. 
Myodesopsia, 
Myc>dt»|>8ia. 
STyopsia. 
Myopia.  \ 

Myopiosis.  -  Or.  }iU^y  from  /iMv,  to  cloee,  and  wk-,  eye. 
Blyiipy  ' 

Myoi>^iorthoter,    J  Bhort-sigbted,  and  rtmi^htness, 

Myopodiorthoticon.  1 


■  Or.  uuilKljirr.  like  flies,  and  uy\  vision. 
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>  Lat.  nictatio,  from  nictare^  to  wink. 
1.  ) 


Myoporthon.  \ 

Myoporthos  is.     V  Or.  /thait,  short-sighted,  and  op^^  straight. 
Myopodiorthosis.  ' 
Myoflis.  »  ^ 
Myotic. ) 

N. 

Nebula.   Lat.  nebula,  a  cloud. 

Neonatorum.   Gr.  v^of,  new,  and  Lat.  natus,  bom. 

Neuritis  optica.   Gr.  vev/mv,  a  nerve,  itis^  denoting  inflammation,  and  onrunif, 
optic. 

Neuroparalytic.   Gr.  veipov^  a  nerve,  and  jrapd?.vTiK6(^  loosened. 

Neuro  retinitis.   Gr.  vevpov,  nerve,  Lat.  retina^  the  retina,  andtf^is,  denoting 

inflammation. 
Nictation. 
Nictitation. 
Night-blindness.   See  Nyctalopia. 
Niphablepsia.    Gr.  v^^c,  snow,  and  a/?Af^m,  blindness. 
Nyctalopia.    Gr.  vi'f,  night,  and  ofi^,  vision. 
Nyctamblyopia.  Gr.  wf,  night,  and  a^,'??"i'"7ria,  dira-sightedness. 
Nyctotyphlosis.   Gr.       night,  and  n'^^uoff,  a  making  blind. 
Nystagmus.   Gr.  warayfid^,  a  nodding. 

O. 

Objective.   Lat.  objecttis,  from  objicere,  to  throw  before. 
Oblique.    Lat.  obligiitM,  from  obliguare,  to  bend. 
Occlusion.   Lat.  occlusio,  from  occludere,  the  close. 
Ocular.   Lat.  ocularis^  from  oeulus^  the  eye. 

Ocular-Untersuchang.    Lat.  ocularis,  ocular,  and  Ger.  Untersuchung,  ex- 
amination. 

Oculist.   Lat.  oculista,  from  oculus,  the  eye. 

Oculo- frontal.   Lat.  ocuhts,  the  eye,  and  frons,  the  forehead. 

Oculo-motor.     )  t  i        1*1,  j 

„    ,      .    .      1-  Lat.  oculus,  the  eye,  and  movere,  to  move. 

Oculomotorius.  ) 

Oculomuscularis.    Lat.  oculus,  the  eye,  and  musnulus,  a  muscle. 
Oculo-nasal.    Lat.  oculus,  the  eye,  and  nasus,  the  nose. 
Oculopupillary.    Lat,  otrulus,  the  eye,  and  pupilla,  the  pupil. 
Oculozygomatic.    Lat.  oculus,  the  eye,  and  Gr.  ^i'yufta^  the  zygoma. 
Oculus.    Lat.  oculus,  the  eye. 
Onyr.   Gr.  6wf,  flnger-nail. 
Opacity.   Lat.  opacitas,  from  opacus,  darkened. 
Ophthalmagra.    Gr.  h^BaXft6c,  the  eye,  and  ^ypa,  a  catching. 
Ophthalmalgia.   Gr.  o^>f^,  the  eye,  and  A^yoc,  pain. 
Ophthalmemicrania.    Gr.  bipfhXfidc,  the  eye,  ifu,  half,  and  xpaviov^  the  skull. 
Ophthalmempasma.    Gr.  wpBaXfid^,  the  eye,  and  iftn-aoaeiv,  to  sprinkle. 
Ophthalmencephalon.    Gr.  o<^?.ft6c.  the  eye,  and  iyKifjtaMc,  within  the  head. 
Ophthalmentozoon.    Gr.  b<^a}ii6^,  the  eye.  htor,  within,  and  fww,  an  animal. 
Ophthalmia.    Gr.  b<pf^n>fua,  from         uof,  the  eye- 
Ophthalmiater.    Gr.  6<pfa?-ft6^,  the  eye.  and  tar/idt;,  a  surgeon. 
Ophthalmiatrics.    Gr.   v^da'/.fidi  the  eye,  and  iarpot//,  surgery,  or  'mrpeia,  a 
means  of  healing. 
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Ophthalmic.    Gi:  ooOa>. umfk.  from  f'^>iif>.  tli*>  pye. 

Uphthaliuidimu.    Diiuiii.  tif  uphtlmluios,  fmiu  frr.  o«/ku,uor,  the  eye.  See 
Microphtlmliuufci, 

UplithaljJiilift.    *"ir.  ot^iit>(i<"j,  ilie  eye.  imU  itw,  lieooting-  injlaiumation. 
OpIirhiihniuiLL    Dimiii.  of  ophtljftlJiius,  froiu  Hr.  h^^Afii/t:,  the  eye. 
OplitliRliJioltititie.    Or.  Mptki/inky  the  eye.  and  /*t"i'i',  to  live. 
OpthithiioVHeiinorrhroa.     (ir.  b<!iHa>)/>K^  the  ey^  /J/-fvwi,  luucue.  and  pfiv^  to 
ftitw. 

Ophthaluiobrachytes.    (ir.  iifeA^df,  the  eye,  and  i3p«^iw,  shortness. 
Ophthatitiocareiiiouia^    Gr.  fMsWoS/jc-c,  tlie  eye,  and  nofiKitutia,  a  4-Aiie«r. 
Ophtlialiiiotele.    Or.  !MiSfi/)i6q^  the  eye,  and  a^-/'/,  &  tuuior, 
OphthiiluifjceDteBie.    <ir.  o^nz/f^t,  the  eye^  and  K^vrvtrif.  puncture. 
Ophlhalnjocholuels.    Gr.  uiith}fnK,  the  eye,  and  ;r*'^-o<',  bile. 
Ophthaliiiocliroites.    Gr,  o^)a>ii<i^,  the  eye.  and  j-fnifffiv,  to  eolor. 
Ophthahiioconjunctivitle.    See  Ophthaltiiia  and  Conjutictivitis. 
OphthaluiDcopia-   Gr.  i-^fk^f^ifc,  the  eye,  and  nd^f-i,  fatieti*'. 
OphthHlmmlemiiitifl.    Gr,  a^hiJ'.fim:^  tlie  eye;  'l"J/iiir,  a  bond,  and  denoting 
inflaiiiinatioEi. 

Ophthalinodesmon.   }       ^^^^^  the  eye,  and  rlfa^if,  a  bond. 
Ophthahnodesmum.  7 

OphthaluiodeBiiioxeroffs.    Gr.  mp'^az/iK,  the  eye,  i^roftdi;^  a  bond,  and  j'/fx-t".  dry. 
Ophtlialiiiodynamojueter.    Gr.  cKjflit/^ii!:,  the  eye,  tUvufn^^  force,  niui  /ur^jw, 
liieiLHiire. 

DphthiihiKKiynia,    Gr.  inft*a>.p6f;  the  eye,  and  6«K*^,  pain. 
Ophthalitmnleiiia.    Gr.  inf(fu?fii»;,  the  eye.  ami  M/ifiti^  0,'deiua. 
Ophthaliiiojsrnphy.    Gr.  ijJ<n'/tj6r,  the  eye,  and  /pa^fju,  tu  write. 
OphthahiuihydrorrhiSA.   See  i;>phthahuydrorrhcfta. 
OphthiiUiioUth.    Gr,  ot^'i'fi'^,  the  eye^  and  >i**ur,  a  etone. 
Ophlhtihiittlogy.    Gr.  o^fe^/nif,  the  eye,  and  J'jJ^of,  discourse. 
Ophthahiioly  tua.    Gr.  wa^n//f>c.  the  eye,  and '''  "'i.  deBtruction. 
OphthjihntniiMiirosis.    Gr.  I>^i0su^^  the  eye,  and  ^->^^■tJ«?^f,  an  enlai^itlg. 
OphthHltiioiitftlflcia.   Gr.  oofn>,w«f,  the  eye,  and  ihOjimh^  softiie*iP. 
OphthfthiJdiiieliiiioiiia.    Gr.  <j^.h?ft*t^^  the  eye,  and  fff?-ot:,  black- 
OphthalnH'iiielaiiosis.    Gr-  6<ptia>fi£ic,  the  eye,  and /wSjii-wcF*!-,  from  ju^^wrr,  a  be- 
ooiidnfiT  blaok. 

Ophthalu.oine(cr.  J  ^.^  ^^^^  ^^^^  ^  laeasure. 

OphthahnoiiieTry.  1 

OphthaltnomyitlB.  ^  Gr,  u^Miz/iw,  the  eye^  >^i-c,  muscle^  and  Uvt^  denoting 
Ophthalinotiiyoattie.  )  inUamuiation. 

Ophthaliiiomyotony.    Gr.  c»i/ia/ffk,  the  eye,  fii'f,  a  innBole,  and  -'■^<iv,  a  cutting, 
Ophthahnoncus,    Gr,  b9(fa>^i6c,  the  eye.  and  fi^wx",  a  tunK»r 
Ophthfdiitoneiironienins.  ji  Gr.  i<y*it/,H''-:,  the  eye,  vn>mi',  a  nerve,  and  /^Ti^^^.a 
OphthaluioneuryniLTi.      l  iu**nibrane. 

OphJlialiui>nf»solofQ\    Qr.  h^i^fUx:^  the  eye,  wJonfi  diaeaae,  and  W>"Oc.  diaeoii}^ 
r'phtliatrti(i])jirai'enie8iH,    Gr.  ti4t*a?.^«-.  the  eye.  and  n-n/xiAirtT-vtr/f.  perforation. 
Ophtlialuio]*aralysi¥.    Gr.  •ffi'i'aAH'f.  the  eye,  and  -o/mXjTrjf,  ft  loosening;. 
Ophthahnn|itTiphritis.    Gr.  «^<i3/jrif,  the«>y^,  rrtptftftftn,  a  periphery,  and 

denoting  iiinaujiiiatioii. 
(  iphthflluifiphttiitoma.    Gr.  ^n?u6f,  the  eye,  and  oui-ruff/ia,  a  phantorn. 
Ophthahuophlebitla.    Gr  "V'"''"*!,  the  eye.  V^'V.  a  vein,  and  deuottii^ 
itiflainmatlon. 
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Oi^thnlmopblebOrton^y .  Gr.  6^ea?M6t,  the  eye,  a  vein,  and  rou?.  a  catting. 
OphthahnophtfaiirsU.   Qt.  th*  eye,  and  ^Wp^'C,  corruption. 

Op1itiialiao|«btbisiB.   Gr.  a^>^fj6i  the  eye,  and  ^J^or^.  decay. 
Ophthalniopbymft.   Gr.  o0^«>.i/of.  the  eye^  and  (Si  i^^  a  growth. 

)  i|>lith;il!!i''i'li.'^'ia,    Gr.  fW'j.'/v/,.^,  tlitr  eye,  and  ~>',, a  stroke. 
UphthiiliimtMjnia.   Gr.  ff-p'wi tliet^ye.  and lnUir 
OphthalinoproeopeiB.    Gr.  o^A^,  the  eyt^,  ami  -(xiwov'wf,  appearance. 
Q^l^uUiiiopro0tatoiueter.    Gr.  60^^<ic,  the  eye,  Trpoiardvai^  to  stand  before, 

ts/iApi'P^i  A  tneasure. 
OuirtlMtaMtPfeMM.   Gr.  &^fhXfi6f^  the  eye,  and  nru/ia.  a  fall. 
QllllllhBlt&OplMiL   Gr.  o90aV^,  the  eye,  and  nrMTif,  a  falling. 
Cfpbtbalmopytir^UBB^  0t,  6fAiXj(i^  the  eye,        poa^  and  ^iv,  to  flow. 
OphttoalmopyTB.  Gr.  ifflo^^  the  eye+  and  tu^.  ffefliw  heat. 
Ophthiiiinorrhnfjin.    Gr.  o^Ai?.^,  the  eye,  and  P7}'>'^'>'*".  to  burst. 
Ophtiuilmorrhesie.    Gr.  o^a?.//<ic,  the  eye,  and  ^9f'f,  a  bursting, 
^tplit  lialiiiorrhfflft.    Gr.  6^?.//(if,  the  eye,  and  poia,  a  flowing. 

Ophthaliuo*.  )        6^?./.of,  the  eye. 
OpbthabuDB.  ) 

q^^haJTO«an|pfi,    Gr.  o^//u<ir,  the  eye,  and  axoireiv^  to  examine. 
0p|^fisi^!f^fafcii I ■! ,   Gr.  <Mp(h/./i6i,  the  eye,  ffKon-cfv,  to  view,  and  fifrpw^ 

Qpfath^moHCiopy^  Gr.  h^M>^6q,  the  eye,  and  eKmrftv^  to  examine. 
OphtbabnOitpflnilBWU  Br.  'affkiXfiot^  the       «aid  a  spasm. 

OphthalnMwpfntliiiBino.  9f.  d0^V<ic,      ^re,  a^id  a  spark. 

Ophthalmostat.   Qr.  &^0aXfi6c,  the  eye,  and  ororfSf,  from  iararat,  to  place. 
Opbtbahuoatatonieter.  ?  Gr.  'w^a/.fiw:^  the  eye,  (TTar«if,  placed,  and  ^trpav^  a 
Ophthftlnjot^tatoiiiotry.  ^  ineafture. 

OphthahiioHt tresis.    Gr.  ri^rt/)i-«   iln..  i^ye,  and  ffr^p'/ffif,  deprivation. 
OphtUaltuofsyiichysis*.   tir  p'-o"iii>r/rii  tJie  t-ye,  juh]  ^^r;  )^i<rfr-  ^  together. 
Ophthaliuotberapf  iitifs.   Gr.  tlu*  i-yi-,  Mnd  f'i,-jfTi*«,  awaiting  on. 

OphthaluiOtoiJiy.         b^a>.fi6^,  the  eye.  and  ro/i^?,  a  cutting. 
Plihtht M"*"" Gr.  6ipHn>/i6(,  the  eye,  r^»Y)c,  tension,  and  /^frpov,  luea- 


Gr.  o9Htt>.ft6i^  the  eye.  and  t/wti?,  a  turning. 
OijiiiHk«lBKd>to«|»(»itet«i   Gr.  6^/.p6c,  the  eye,  rpon-^,  a  turning,  and  /i^rfjof,  a 
tneanure. 

OfAi  thai  mot  ropametry.   Gr.  6^?.u(if,  the  eye,  r/wrv,  a  turning,  and  furpeiv^  to 
me««u  rt'. 

Oplithaluj*«ty]jliiis.    Gr.  wj/Ha/fn'tc,  the  eye,  and  ri-^,  smoke. 
OphthahiioxtTosif?.    Gr.  ixpffa'/.ftoi,  the  eye.  and  f'7p<if,  dry. 
Ophthahuoxys^isi.    Gr.  ^/f»>7JK  tlit*  eye,  and  ;ifl(f  a  Ktjratchiiig. 
t  lphthaluitixy«trum.    lir.  o^^iS^.  the  eye,  audf&n'^  a  ei^rapi-f. 
Qpbth«Ju)OxygDmatogmtniQ&.  Gr.  o^>./i6f^  the  eye,  ftr^/ia,  a  crossbar,  and 

OtkbtbldxDOKnij.    Gr.  6^;./«!f,  the  eye,  and  Cuov,  an  anhiial. 
Ophtliahiitila«  '  Gr.  b^lfto^^  the  eye,  and  C/?,  matter. 
Ophthaltniirla.    Gr.  bipaa7.fi6^,  the  eye,  and  oi'pov,  urine. 

Ophthaluiyal<--i=.  j  the  eye.  and  gla«8. 

Ophtbalmyalns.  ( 

Ophthalmydrorrhcea.  Gr.  6ofti?.^of,  the  eye,  W"/'*  water,  and  pfi^  to  How. 
Ophtbahnyuienitis.    Gr.  otf^o/^^f,  the  eye,  and        a  membrane. 


Optogmph.    Gr.  uTrrrxt^f,  visilile,  and  >/>«i«fM;,  lo 
i)|itoiiieniux.    Gr.  onriif,  viBible,  uiid  fifii  i}i,  u  membrane. 

OptiHueter  f        i^n-f,  visible,  and  «»t/wi-.  r  iiieaanre. 
Optomtrry.  ^ 

OptoBcoper-   Gr.  oat'^^,  visible.  iun\  (TtioTfiv,  to  examine. 
Optotype.    Lai.  opto,  friiiti  Gr.  ^■"uai,  ti,  [onk  out,  ami 
Ora  Bernitn,.    Ljit.  ord,  u  boumliiry.  uiij  jferruiiw,  serratw 
Orbieulan    r>at.  nrbtcnhsrtfi,  rroiii  ori/jj.  a  cirule. 
Orbit.    Lat.  arhiln,  from  orbi'ji,  aoircle. 
Orbitocele.    Lat.  orhila.  the  orbit,  ftnd  Or.        u  imnor. 
Orientatioti.    Lat.  orientatio,  Tnnii  uj-tenn,  the  east. 
Oxydercie.    Gr.  Af'f'cpK'rt',  iibjvri>-sijihted- 
Oxydercia.    tfr.  o^tiJi^wm.  sbiirp-sit^hlediiess* 
Oiyopiu.    Gr.  «;<t,  sharp,  and  ^V'^fi  visiou. 


I 


ParhyblepharoiJ.  . 
PaL-hyblephuni.'iifi.  ,-   Gr.  -nxn,  thick,  Hud  ,i>"pa,i'n,  tlie  eyi 
Pachyblepliariiiri.  ) 

Palpebral.    Lat.  palpebi'afi^.  trom  paip^bnt,  the  eyelid. 
Palpebratio.   See  Nictitation. 
Palpebritis.    8fie  Blophiiritiw. 
Pannus.    Lat.  pumittn.  :i  clrtth. 
PaiiophtliaUiulis.    Gr.  ^^'if,  all.  o9fla?.fioi,  tbe  &ye,  ami  lYA 
luiitian. 

Papilla.    Lat,  pripilla,  a  nipple, 

PapilHtis.  Lat.  ffupUla,  a  nipple,  and  tf^,  denotinjE  tnfli 
PapiiloretiiiitlH,    Lat.  papilla,  a  nipple,  reiJim.  tlie  retia 

ing  inDattiniatiuu. 
Para^Jeiiteeis.    Gr.  jr<i/jaKfyr^(f,  pefforalion. 
Parachrouiu,   Gr,  ~a(m,  beside,  and  jpw^", 
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Gr.  ^OK^,  a  lentil. 


Paropsis.  Or.  *rapa,  beeide,  and  ^V^r,  vision. 

Parorasifl.    Gr.  nap6paat^,  from  irapd^  beside,  and        to  see. 

Patellaris.    Lat.  patella^  a  dish. 

Perichoroid.   Gr.  ircpi',  around,  ^^fwov,  the  choroid,  and  tlAo^^  resemblance. 
Pericorneal.   Gr.  nrpi,  around,  and  Lat.  comealis,  corneal. 
Peridectomy.   Gr.  n-e/>i,  around,  and  itro/x^,  a  cutting  oat. 

Perimetry  )  fi^fpov^  a  measure. 

Periopbthalmitis.   Gr.  mpi,  around,  o^OoV^t  the  eye,  and  itis,  denoting 
inflammation. 

Perioptometry.   Gr.  irrpi',  around,  oirr^,  visible,  and  /ih-pov^  a  measure. 
Periorbita.   Gr.  mpi^  aroand,  and  Lat.  orhita^  the  orbit 
Periscopic.   Gr.  n-fpi,  around,  and  otamelv^  to  see. 
Peritomy.   Gr.  n-epi',  around,  and  rtftvetv,  to  cut. 
Phaco. 
Phacea. 
Phacia. 
Phacus. 

Phacentocele.    Gr.  <^k6^,  a  lentil,  ivt6^,  within,  and  n^^-j?,  a  tumor. 
Phakitfs  [  lei»til,  and  itis,  denoting  inflammation. 

Phacocatapiesis.   Gr.  paifd^,  a  lentil,  and  Karamcai^^  a  pressing;  down. 
Phacocatathesis.   Gr.  ^(ic,  a  lentil,  and  xardArm;,  a  laying  down. 
Phacocysta.    Gr.  ^<uui(-,  a  lentil,  and  Kftrrtr,  a  bladder. 

Phaoocystectome.  Gr.  ^ok^,  a  lentil,  Kf-tn-ir,  a  bladder,  and  iicrofi^,  a  cutting  out. 
Phacocystitis.   Gr.  a  lentil,  id^ffrtr,  a  bladder,  and  iU%  denoting  in- 

flammation. 

Phacoglaucoma.   Gr.  a  lentil,  and  y>Jiiitufui^  opacity  of  the  crystalline 

lens. 

Phacohydropsis.  \ 

Phacydrops.        >  Gr.  fanAq,  a  lentil,  and  MpwV,  watery  humor. 
Phacydropsia.  > 

Phaoohymenltis.  )  Gr.  ^K6q,  a  lentil,  iftnv^  a  membrane,  and  itis^  denoting 
Phacyuienitis.     f  inflammation. 

Pfaacoidosoope.  Gr.  ^niq,  a  lentil,  tldo^^  resemblance,  and  aimnelv^  toeiamine. 
I^aoomalacia.   Gr.  fM<ir,  a  lentil,  and  /ia?MKia,  softness. 

Phaoometachoresis.   Gr.         a  lentil,  and  furaxbipvi,  agoing  from  one  place 
to  another. 

PhacometfBcesis.    Gr.  ^k6c,  a  lentil,  and  fteroiK^i^^  change  of  abode. 
Phacometer.    Gr.         a  lentil,  and  fiirpov,  a  measure. 
Phaconin.    Fr.  phaconine  (the  globulin  of  the  crystalline  lens). 
Phacopalingenesis.    Gr.  ^k6^,  a  lentil,  xd/w,  again,  and  jmdtf,  creation. 
Phacoplanesis.    Gr.  ^KOj-,  a  lentil,  and  ^Aai-^ic,  a  making  to  wander. 
Phacoplasma.    Gr.  9«K0f,  a  lentil,  and  -'/.aaauv^  to  form. 
Phacopyosis.   Gr.  ^k6^,  a  lentil,  and  n-iuffif,  suppuration. 
Phacoscleroma.   Gr.  ^koc,  a  lentil  and  m/^^u.  induration. 
Phacosclerosis.   Gr.         a  lentil,  and  vK^vpuoff,  induration. 
Phacoscope    Gr.  Offftif,  a  lentil,  and  vKorftv.  to  examine. 
PhacoBootasums.    (jr.  o«iir<ic,  a  lentil,  and  aKnTtutfto^,  a  making  dark. 
Phacoflootoma.   Gr.  ^iko^,  a  lentil,  and  (TKoruf,  darkness. 
Phacosls.   Gr.  ^kuo/c,  from  ^k6\  a  lentil. 


«*(*Tthf,  to  examine. 


Phantasiiioecopy.  J 
Phlyctenule.    Gt.  ^yitrmva,  a  bliater. 
PhoephcDC.   Gr.  piK.  li^^ht.  and  ^iniv,  tonppear. 
Photalgia.    Or.       light,  and  o/yr>^,  pain. 
Photics-    Gr.  pC/C.  light.    See  Opti<ss. 
Photocanipsid.   Or       li^ht,  and  n^f^it^^  a  bendinjr. 
Phodysphorift-   Gr.  ?ur.  light,  and  dwj^opia,  excessive  tjain. 
PhuToIogy.    Gr       light,  and  >6foc,  disoaiine.   See  l>pli(«. 
PhoToiueter    Gr.       H^ht,  and  f^p^.  ameuoK. 
PlioioiiosDs.    Gr  ^ur,  tight,  and  i-6tm^^  disease. 

PhoitipHrie>.the(5fa.    Gr  ouf,  light,  -a^,  beside,  and  AleArnc*  WStmioiL 
Plinlophobia.    Gr,  o*^,  U^ht,  and  fear. 

PbulopbobophthalQiia.  Gr  \ight,  *Aj3of,  fear,  and  o^Ao^^,  tbe^ye. 
Photop^ia,   Gr.       li^bt.  and  rision. 

Photo ptometry.    Gr  ♦"C,  light,  ^<if,  Tisible,  and  ftitrfxir,  a  loeasare. 

Phntorrbexiii.    Gr.        light,  and  mKt^^  a  breaking. 

Phtbi^iB   bulbi.    Gr.  a  wasting,  and  Lat.  bufbtu.  a  bolh,  or 

if.?  36^,  bulb. 
PiDguicula.    Lai.  pingttit,  fat. 
■' Pink-eye,"   Eng.  pink-eye. 
Plane.    Lat.  pianu^,  level,  flat. 

Pla&ocoDcave.    LaT.  planum,  flat,  and  MfKoriM,  eoneave. 
Plano-ponvei.    Lat.  piauui.  flat,  and  conuean**.  convet. 


Platyophthahnos.   Gr  r^^rwfflri^^,  having  wide  eyei. 
Pleoehroieju.    Gr  n-;^'**.  more,  and  color 

Plica  semiluniuis.    Lat,  pitcan,  to  fold,  semi.  halt,  and  iwruirij,  lanar. 

Pole.    Gr.  a  pnip,  an  axis, 

Polycoria.    Gr  -^tf.  many,  and*^,  the  pupil. 

PcJydacr>-a.    Gr.  -£i^-it,  many,  and  Aut/nro,  «  tear 

PolyophThalmta.   Gr.  n-o^iV.  many,  and  ««fti>uj>r,  the  eye^ 


Pcmie  opticus.    Gr.  i^^pof^  a  pa^Mkgeway.  and  irrtmo^,  ^tle. 
Potatonini.    l*t.  poUttof,  a  drinker, 
Pre^^byopia.   Gr.  s^piaSiXy  an  old  man,  and  K^r,  ri^on- 
Prism.    Gr  ^pi^rfta^  from  ^pi(ar,  to  nw. 

PrifBopionieier    Qr.  vpw/Mt,  a  pcim,  ^rn^.  visible,  and  f^-^^p^,  a  meaBtinc 
Projection.   Lat.  prrfficert,  to  throw  before. 
Prophthalnius.    Gr  -^ppt,  before,  and  4<A*>.^.  the  eye. 
Projitoeiia  ocnli.    Gr.  rj»&wnmit,  prvla[i^.  and  Lat.  oeuiu*,  tb»  sye. 
Pn^lhesis  ot*uU,    Gr  tmm>*"^.  an  atldio^.  and  I*at,  oc«/tw,  the  ©jha. 
P«*iidobIep*ia-   Gr.  false,  and  /©^i*^,  eight- 

P^eudoratantria.    Gr  tvi^,  false,  and  urq^porrvr^  entavMfc. 
Pwuikx-hmmia.    Gr  *rw*K.  Calfe.  a&d  tpmM*,  color 
P^^udocilia.   Gr  V"^,  fiy«e.  and  eilium.  an  eyel**h. 
PsettdocoSoboiua.   Gr  i^n%.  &1bb,  and.  s^^um.  a  mntllation. 


Piatyeoria.  I 
Platycoriasis.  ' 


:  Gr  c->.«rrf,  broad,  and        the  pupO. 


Gr.  n^T,  many,  and  visioo. 
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**idop8ia.  [  false,  and  6V"fi  vision. 

^Qdorasis.   Gr.  Vf"%  false,  and  6pav,  to  see. 
idoscope.    Gr.  i^Kt  false,  and  oKoireiv,  to  examine, 
rginm.   Gr.  irTepiytav^  diuiln.  from  irrepvS^  a  wing. 
Gr.  irruffif ,  a  falling. 
*nctum.   Lat.  pimctum^  a  point, 
^pil.    JjbX.  pupilla,  diuiin.  from  pupa,  a  girl. 
^PUlometer.    Lat.  pupilla,  the  pupil,  and  Gr.  furpov,  a  measure. 
^PUloseopy.  Lat.  pupilla^  the  pupil,  and  (mnrciv,  to  examine. 

R. 

Lat.  radius^  a  ray,  a  beam. 
Blixuttion.   Lat.  reclinatio,  from  reclinare^  to  lean  back. 
Btiu.  Lat.  reetua^  from  regete,  to  lead  straight, 
l-blindness.  See  Anerythropsia. 

Lat.  r^ftexio^  from  r^eciere,  to  bend  back, 
f taction.   Lat.  rtftangere^  to  break  up. 
^tixia.   Lat.  retina^  from  rete,  a  net. 

titiitis.    Lat.  rete,  a  net,  and  itiSt  denoting  inflammation, 
tinoscopy.    Lat.  rete,  a  net,  and  Gr.  aKoveiv,  to  examine. 

aula.    Lat.  retinula,  dimin.  from  retina,  the  retina, 
tractor.    Lat.  retrahere,  to  draw  back. 

obulbar.    Lat.  retro,  behind,  and  bulbus,  a  bulb, 
'^odopsin.    Gr.  itddov,  a  rose,  and  it^-,  the  eye. 
f-w  ^ytidouia.    Gr.  /nn-tSiJotc,  a  wrinkling. 
r"^*tation.  Lat.  rotatio^  from  rotare,  to  revolve 


S. 

Jtillans.   Lat  adntilla,  a  spark. 
^^Inophthalmia.   Gr.  aiUpims,  hard,  and  bip0a?^ia,  ophthalmia, 
^^weetasia.   Gr.  etsXitp6t,  hard,  and  licraats,  a  stretching  out. 
2^4eritiB.   Gr.  OKX^pd^,  hard,  and  itis^  denoting  inflammation. 
^Oerocataracta.    Gr.  axX^pd^,  hard,  and  Karap^yaKT^,  a  cataract. 
L  ^Qiioroohoroiditis.      i  Gr.  aK/.t}p6^,  hard,  x^pweid^,  like  the  choroid,  an<) 
^Qleroticoohoroiditis.  )      itis^  denoting  inflammation, 
2^l«ronyxi«.  \ 

^^lerotlconyiis.  >■  Gr.  mcX^prfr^f ,  hardness,  and        a  pricking. 
^Qlerotonyxis.  ) 

^Qleropthabdiik    Gr.  oK^ipd^,  hard,  and  b<pdaXfita,  opthalmia. 
ft^ |f»^i|rfh^lmiw    (}r.  akXtipdi,  hard,  and  apffaXfid^,  the  eye. 
'  ^Qierotifl.   Or.  aiOiipSt^  hard. 

!  ^^^igmttflOt<MPy.   Or.  oxhipdriK,  hardness,  and  rofi^,  an  incision. 

^^JJI^^I^  |.  Gt.  «^f»rf7-w,  hardness,  and  itis,  denoting  inflammation. 

^Avteotoma.   Or.  hard,  and  rofi^^  an  incision. 

'bIwo^wiiji  nMp^,  hard,  and  ri/jveiv,  to  cut. 

JujlHWiHh    Gt.  «ic^p^,  bard,  ifi^,  a  membrane,  and  itiV,  denoting  in- 
See  Selerotitia 


^ht.  And 


Bcotasmufi,    Gt-.  utmntafi^^^  darkness. 
Setjtodia.    Gr  exoTufiia^  becoming  dark. 
Scotoma.   ^  ^11 
ocotafiuia.  t 

Bcotometer.    Gr.  ff^orOf,  dnrkness.  and  ftrrpov^  a  iiteaAttr«, 
B^^Qtop^ia,    Gr.  ffnoTiic,  darkaesE,  and  fiV*'?,  vision, 
ScotoB.    tir.  ffiNOTof,  darknesit. 
Scotoisis.    Gr.  cr«orw<j(f,  darkne;^. 

Set'lusio  pupHtte.    LaL  meGivstn.  secluRion,  acid  pupilla,  the  puiiil. 
BiRlit.    A.-S.  niM,  gvsihl^  Gr.       Lat.  visits. 
Skiascopy.    Gr.  ema^  a  shadow,  and  ffffon-Eh;  to  examinfi. 
Siiow-blindtie«8.   See  Nipliablepeia. 

Sppctocleg.    Lat,  spet-taeuitim,  from  jtpectare.  to  behold, 
B[M?ctro-coloriuieter.    Lat.  spectrtim^  a  «ptx;tre«  cot<tr,  color,  and  Gr. 
measure, 

Bpetrtrology.    Lat.  spectrum,  an  iuiage,  and  Gr.  A^iyor,  a  di^c^ufw. 
Spectrometer.    Lnt,  speclrum,  an  imatre,  and  tir.  ,w/r^>w^  measure. 
Spectrophotometer,    Lat.  spectrum,  a  Bjiectpe,  <jr.  ♦fe»r,  lijpht.  and 
a  measure. 

Bpeytro*K*ope,    Lat.  spectrutn,  a  spwtre,  and  Gr.  awmtiv,  to  ei 
Bpeculuiii.    Lat.  spetminm,  from  apecere,  to  look  at. 
Bpherical.    Or.  n^fp"**.,  from  a  «pbere. 

Spherico-cyUndric.   Gr,  tnjmiptKdi;^  spherical,  and  nt'>(Mc»iaif,  cyUndric. 
tJpherachloriiie.    Gr.  o^i/fi,  a  tpbefe,  and  x^t^po^,  (jrreeji. 
Splierometer.    Gr.  o^nifM,  a  sphere,  and  firrpvi',  n  itieasore, 
Bpherorrbodine.    Gr.  u^V^j.  a  sphere,  and  /wifW,  a  rose. 
Bpheroxau thine.    Gr.  r^aipn,  a  sphere,  and  ^oi-fAr.  yellow. 
Sphincter.   Gr.  t»iftynri}p,  that  whieh  binds. 
BphiiicterolyHis,    Gr.  ffi^/^KTiyp,  a  binder,  and  ^i-at^^  a  looeeniag. 
Spintherisiiiiis.    Gr.  fjirii-f)j/j,i^Fit\  to  uiake  sparks. 
Bpintberouia.    Gr.  oTrn^i,  a  fi^iark. 
Spintheropia.    Gr.  ort^/^p,  a  spark,  and  4i(«c,  visioD. 
Bquitit.  Strabismus, 
Stitar,   Ger.  stanr^  astarlinjEj,  cataract. 

Btapbyloma.    Gr,  CTfs^i>^iia,  fnjm  ara^i^.ii,  a  buDch  of  KTape& 
Static.    Gr.  ornmiif,  uausint?  to  stand  still. 
Statometer.    Gr.  nTa-dj,  place,  and  tifrfwv,  a  mea&ure. 
Stauunpupftpille.    Ger.  atfiutm,  !«►  dam,  nod  Lat.  pttpitla^  th<*  pupil. 
BtenocoriatfiB.    Gr.  arf).^,  narrow,  Hiid  a^v,  the  pupil. 
Btenopieic.    Gr,  (n-niif,  narrow,  and  oTrrinj,  from  witiv,  a  hole. 
Stereomonoscope.    Gr.  art/ifur,  Holid.  ^mfif,  alone,  and  MiTrin-.  to  exa 
Slereophantoseope.    Gr.  <rrf^>fv.f,  sohd,  ^it-^,  vi&ible.  and  ffdnrfn-,  toeu 
6tereophoroecoi>e.    Gr.  *rrffu:£^,  solid,  popi-r.  parrying?,  "-nd  a»M^cir^  toi 
Sterenanope.  Stereoscopic.    Gr^  rjreixriif,  eolid,  ami  cK^tztU;  ft  exatiiiB 
6tilUeidiiim.    Latn  sfrflif^idium^  a  dripping, 
Btrabismomett^r, 
Striibometer, 

fitrabiatuns,    Gr.  tfTfyilii^fj6i,  squinting. 
Strabotomy.    Gr.  or/wj/Jiif,  slanting,  and  foft^.  an  incision. 
Streptothrix.    Gr.  m-/ifir7i4r,  twisted,  and  f*(>tt.  the  hair, 
BtroboacDpe-    Gr.  tfT()r*^J(if,  wbirHtij?,  and  iTKn^^'ii',  to  examine. 


j-  Gr,  crT/xiJiff^idc,  a  equinting,  and  fiirpof^  a  lueasnr 
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*.  A.-S.  stigand,  an  elevation.   See  Hordeolum. 
*le.  Or,  aTv?Mc^  a  pillar. 

ojective.   Lat.  subjeclim^,  pertainint?  to  the  subject. 
t)latio.   Lat.  sublatio,  a  removal, 
bretinal.   Lat.  sub,  under,  and  retina,  the  retina. 
|>ercllium.    Lat.  supercilium^  the  e3'ebrow. 

Itrachoroidal.  )  Lat.  supra,  above ;  Gr.  x^pff^,  the  chorion,  and  eMo^,  re^ 
prachoroidea.  )  semblance. 

praorbital.  {        supra^  above,  and  orbita,  the  orbit, 
praorbitar. ) 

.jntrochlea.   Lat.  tmpra^  above,  and  trochlea,  a  pulley, 
mimduction.   Lat.  sursum,  upward,  and  ducere,  to  lead, 
mmvergens.    Lat.  stiraum,  upward,  and  vergere^  to  lead. 

Sblepharoli«.  f  ©ye'**^- 
ncanthus.    Gr  d-v,  together,  and  «dv^of,  the  comer  of  the  eye. 
nchysis.    Gr.  ohx*^'i-,  a  mixing  together, 
ndectoniy.    Gr.  aivAeaftot,  a  bond,  and  iicrifiVFiv,  to  cut  out. 
Ddesmitia.    Gr.  aivdeofioi^  a  bond,  and  itia,  denoting  inflammation. 
Dechia.    Gr.  mw^etv,  to  hold  tc^ther. 


T. 

letum.   Lat.  tapete^  a  carpet. 

"sal.    Lat.  tarsalig,  from  Gr.  rapadt,  a  flat  surface. 

salgia.    Gr.  rapad^,  a  flat  surface,  and  i'/yo^,  pain. 

i*ectomy.    Gr.  rapadc,  a  flat  surface,  and  cKTowfi^,  excision. 

sectopia.    Gr.  Topadc,  a  flat  surface,  and  Iktoito^^  out  of  place. 

sitis.    Gr.  Tapa6i^  a  flat  surface,  and  itu,  denoting  inflammation. 

Bo-cbeiloplastic.    Gr.  rapad^,  a  flat  surface,  ^h?u>c,  a  lip,  and  v^aeaetv^  to 

mould. 

somalacia.   6r.  Tapo6i,  a  flat  surface,  and  paMucia,  softness. 
Bophyma.    Gr.  rapadq,  a  flat  surface,  and  0t>/Mi,  a  growth. 
Borrhaphy.   Gr.  rapcrtif,  a  flat  surface,  and  po^,  a  seam. 
Botomy.   Gr.  rapo6t.  a  flat  surface,  and  ro^v,  an  incision. 
BUS.    Gr.  Topadc,  a  flat  surface. 

T.    A.-S.  taeher,  laer,  tear.  Gr.  (^ox/n-,  ddKpvn\  Lat.  lacritMi. 

chopsia.    Gr.  rtix<K,  a  wall,  and  iV"f,  vision. 

chascopia.    Gr.  reixoq,  a  wall,  and  antmtiv,  to  examine. 

ido  oculi.    Lat.  tendo,  a  tendon,  and  oailun,  the  eye. 

iotomy.    Gr.  revuv^  a  tendon,  and  rop^/,  an  incision. 

ision.    Lat.  tensio,  from  teiidere,  to  stretch. 

Uamus  opticas.   Gr.  0A>.apot,  the  inner  room,  and  oktik&c,  optic. 

x>mbosls.   Gr.  6p6pl3uat^,  a  making  clotted. 

ea  tarsi.  Lat.  tinea,  a  gnawing  worm,  and  Gr.  Tapa6t,  a  flat  surface, 
the  tarsns. 

iomet«r.    Gr.  i^mit,  tension,  and  pirpw,  a  measure. 
Aihoma.   Gr.  rpixupa^  a  roughness, 
chiasis.   Gr.  Tptxiaatc,  showing  hairs, 
plopia.   Gt.  TptitX6iK,  triple,  and  di/vr,  vision. 
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TrocbleariB.   Grr.  rpoxiUa,  a  pulley. 

Tunica  vaginalis  bnlbi.    Lat.  tunica,  a  tunic,  vaginalis,  from  vagina,  a 

covering:,  and  bullnu,  a  bulb. 
Tutamina  oculi.   Lat.  ttUamen,  a  protection,  and  oetUus,  the  eye. 
Tylosis.   Qr.  riXo^,  a  callus. 

U. 

Umbrascopy.   Lat.  umbra,  a  shadow,  and  6r.  mamelv,  to  examine. 
Unguis.    Lat.  unguis,  a  finger-nail. 
Uvea.    Lat.  uva,  a  bunch  of  grapes. 

Uveitis.   lAt.  uva,  a  bunch  of  grapes,  and  itis,  denoting  inflammation. 

/ 

V. 

Vasa  vorticosa.    Lat.  vas,  a  vessel,  and  vorticostu,  full  of  eddies. 
Vision.    Lat.  visio,  from  videre,  to  see. 
Visir-lin^.   Lat.  tdsus,  from  videre,  to  see,  and  linea,  a  line. 
Visir-plane.   Lat.  visus,  from  videre,  to  see,  and  planus,  a  plane. 
Visuometer.   Lat.  visus,  vitiion,  and  Or.  f^pav,  a  measure. 
Visus.  Lat.  videre^  to  see. 

Vitiligoidea.  Lat.  vitiligo,  from  vitium,  a  blemish,  and  Gr.  eldof,  resemblance. 
Vitreous.   Lat.  vitreus,  from  vtimm,  glass. 


X. 

Xanthelasma.   Or.  iavSdt,  yellow,  and  iXaofta,  a  lamina. 
Xanthocyanopia.  )  „^^^  ^  ^  ^^^^ 

Xanthokyanopy. ) 
Xanthoma.    Gr.  favftif,  yellow. 

Xanthophane.    Gr.  f*"^.  yellow,  and  ^vexv,  to  show.. 
Xanthopsia.   Gr.  ^ax4)6c,  yellow,  and  &i>if^  vision. 
Xeroina.    Gr.  fv/JOf.  dry. 
Xerophthalmia,  i       ^    .    ,         ^      i  i 
Xerophthalmus.  [       ^'^'^  ^^y-  ^f*^^ 
Xerosis.   Gr.  ^'//wr,  dry.    See  Xerophthalmia. 


Y. 

Yellow  s]K>t.    See  Macula  lutea. 


Z. 


Zonula.   Lat.  zonula^,  dimin.  from  zona,  a  belt,  Gr.        a  belt. 
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Abesbation  of  light.  493 
Abscess,  lachrymal,  260 
treatment,  S51 
of  the  lids.  244 
of  the  orbit,  426 
Acconnnodation,  113 
act  of  (YouDg),  55 
changes  in  the  lens  during,  65 

of  the  iris  in,  56 
errors  of,  120,  121 

method  of  adapting  glasses  for, 
543 

for  near  objects.  54 

function  of  (Helmholtz) .  55,  56 

in  the  lensless  eye,  57 

mechaQism  of,  55 

paralysis  of,  574 

power  of.  64 

spasm  of,  32.  468,  472 

theory  of.  60 
Accommodative  fatigue,  461 
Advancement  of  a  muscle,  207 

Agnew's  method,  207 

Prince's  method,  208 

Berry's  modification,  2W 
Agnew's  bident,  420,  421 

method  of  reraov  ing  foreign  bod  ies, 
288 

operation  for  removal  of  a  dislo- 
cated lens,  420 
Albuminuric  retinitis,  330 
Alum.  180 
Amaurosis,  346 

urtemic,  831 
Amblyopia,  346 

ophthalmoscopic  appearances  sup- 
posed to  be  from  alcohol  and  to- 
bacco, 346 

toxic.  846 

ex  anopsia,  H28,  549 

congenital,  551 

functional,  551 
Aneosthetic.  the,  225 
Ansesthetiis  in  operations,  228 

Koller's  methods,  224 
Anatomy  and  appendages  of  the  eye,  S 
Anchyloblepharon,  286 
Aneurism  bv  anastomosis,  428 

false.  428 

true.  428 
Angiomatous  growths,  240 


Anisometropia,  471,  553 
Anterior  chamber,  diseases  of,  299 
hemorrhage  into,  299 
synechia.  294 
Antiseptic  and  aseptic  precautions, 
186 

Antiseptics  in  operations  for  cataract, 
404 

Aqueous  humor,  40 

anterior  chamber,  40 

physiology  of,  42 

posterior  chamber,  40 

senile  changes  in,  42 
Aquocapsulitis,  810 
Arcus  senilis,  37 
Artery,  persistent  hyaloid,  339 
Artificial  eyes.  221 
Asthenopia,  178.  335.  333.  448.  518 

absence  of,  in  myopes,  454 

American,  456,  462 

in  diseased  eyes.  469 

muscular,  450,  519,  582 

muscular  influence  upon  neuroses. 
510 

nasal.  459 

neurotic.  457.  463 

produced  by  astigmatism.  496 
Aiithenopic  occupations,  441 

non-,  occupations,  442 
Astigmatism,  491,  151 

against  tbe  rule,  494 

compound  hyperopic.  493 
-   consequences  of  uncorrected,  517 

corneal.  64,  493.  493.  497 
increase  of,  515 
les8(>ned  by  the  lens,  509 
toble  of.  498 

test  by  ophthalmometer.  154, 
157 

correction  of.  alone,  with  no  exist- 
ent hypernietropia,  526 

correction  of,  by  cylindrical 
glasses,  534 

diagnosis,  494,  512 

discovery  of.  68 

exaininatioD,  Hi;} 

historical  notes  on  tlie  discovery 
of.  and  the  corrwtion  by  cylin- 
drical glasses,  584 

hypermetropic.  491 

impairment  of  sight  from,  518 
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Astigmatiam  in  |;tanroma.  370 
irregular.  41)2.  4m  4W 
mixed.  4ii'2 
iDyoi)ic, 

0]:ilit]iHJliiO8co[ik'-  appearaoces,  531 
regular,  4tf3, 

the  rJGKre*-  likely  to  produce  a»<the- 
nopia,  496 

with  nystagmus,  579 

witli,  the  rule,  404 
Alropia.  im,  4«6 

in  HtrahiHiiius^  555 

precnutioDfl  in  using.  4UT 
Atropine,  \iS2 

BAV3>A<IiSS,  18S 

protective,  3B8 
Basedow's  diBease.  43^ 
BfUadi>nna,  183 
Bell 'a  paralysis.  5711 
Biborate  of  soda,  181 
Binocular  eipgle  vision,  test  for.  174 
BjerrunrB  test  letters.  134 
BlemiorrhtE-a,  2S&.  268 

prognosiH  of,  200 
Blepharitiji  ciliari^.  "iiy^, 

iuarghimliM,  GSa 

treatment.  '^^4 

tar>iaUs  (liordeoium).  286 
Blepliarospasm,  243 
Biiuduess.  colur,  109 

simulalioD  of,  175 
BLo<mJ -letting,  htcal.  100 
Bunnet^a  sheath  4>r  cafieule,  105 
Boracic  acid.  IHl 
Bowman,  membrane  of,  34 
Buwiiiau's  operatiiiD,  '240 

operation  for  ojieuing  the  canalic- 
uli,  205 

syat+'iu  for  reconling  the  teu&ion  m 
glaucoma.  '155 
Brticbynietropia,  470 
Brain,  diKeaj;e^of.  433 
Bri^ht'e  dii^eatje,  tite  ev^  in,  H31 
BuphlhalmoH.  302 

Calabar  bean.  184 
Calomel,  185 

CanalieuluH,  dilatation  of,  346 
Can[hop]a«ty.  2011.  210 
Canthotomy.  309.  343 
Canthu^.  exterual,  diTiBioD  of,  300 

iinn^r.  4 

outfr,  4 
CnrieB.  427 

of  the  iBchryTna]  bones,  351 
Cartilaijei*.  Un^al.  8.  14 
Caninciiln  lachiymalis,  90,  31 
Catarat't.  :17;J 

antt*rior  rapsular,  376 

Becker  s  explanation  of  the  nature 
of  the  process,  874 

capsular, 


Cataract,  congenttal.  870.  363 

swnular,  377 

total,  a 78 
diabetes  associated  with.  374 
diagDC»sis  tif, 
dialoeatiou  of  tlie  lens.  4111 

AkhcWb  Uident,  4*30.  421 

Ai^new's  operaii^*n  fur,  430 

^nucleatinn  iti,  4'Jl 
fallowing   a  stroko  of  li^htnibg, 
300 

foruijcn:!  bcwlifa  in.  388.  3«9 
hard."  m 
heredity  in,  417 
leuticiilni'.  8H0 
meiiibrnnouH,  ,"880 
Mort'Hgniau,  S75,  384 
operatmu  for,  \9^y,  108,  100,  300, 

after-treatment.  Jl»5 

iBiDgloss  plaster  iu,  305 
aut**rior  polar.  407 
antiseptics  in.  404 
couching,  1H8 
Daviel's  twetiiod.  ZOl.  408 
Hap,  simple,  11^8 
glaiiooma  after,  416 
Graefe'a  modified  linear,  IfiS 
hard.  201 

Paliiiccl's    method  (corneal 

flap},  400 
Eichter's    method     { corneal 

flap),  49 
sections  for,  410^  411 
without  a  mydriatic.  414 
in  Bright'fl  disease,  403 
iritis  after,  394,  3»0,  4n» 
Lit'lireich's  oiieratiun.  300 
opening:  of  the  eye  after. 
ofilering^glawee  after.  Wii 
possible  accidema  in,  3U1 
posterior  pt^ilar,  407 
prfliminary  iridectomy  in,  SOft 
proter'tive  bandages,  308 
reeJinntion,  414 
renioval  by  suctioa,  10fi 
reaulta  of.  4!6 
Beramdary,  201 
senile,  result  of,  403 
aliould  two  ey(w  beoperat^vl  nn 

at  the  t^ine  time.  401 
Hoft.  lOr*.  lOfi.  406 
suction,  415 

suppiirnlion  after,  394,  404 

ternperature  in.  4(W 

tinif!  of  year,  403 

traitmalic,  407 

use  of  sulphonal  in,  405 

whi-n  to  he  performed,  809^] 

Konnlar,  407 
over-ripe.  SS4 
polar.  a7fl 

anterior,  JSTS 
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Cataract,  progress  of,  383 
pprramidal,  376 
ripening  of.  ^85 

Foerster's  method.  885 
Kalish's  method  of  prevent- 
ing, 388 
secondary,  857,  378 
senile.  8f5,  379 
black.  375,  380 
capsular.  375 
fluid  vitreous  in.  340 
membranous,  380 
result  of  an  operation  for,  402 
treatment  of,  303 
test  for  coinplete.  381 
traumatic,  384,  386 

illustrative  cases,  385,  387 
treatment  of.  302 
use  of  a  nivdriatic  in,  SS3 
Cellulitis.  249* 
Chalazion,  237,  436 
Chancre  of  the  eyelids,  244 
Chloride  of  sodium,  181 
Chloroform.  226 
Cholera,  lOH 

Chorio  capillaris,  membrane,  51 
Choroid,  49,  304 

blood  supply  of,  73 

coloboma  of,  322 

diseases  of.  304.  314 

histological  elements,  49 

hyperseroia  of,  828 

injuries  of,  304.  314 

irritation  of.  323 

peri -choroidal  space.  50 

physiology.  5t 

rupture  of.  322 

sarcoma  of,  322 

structure,  49 

tuberculosis  of.  822 

tumors  of,  323 
Choroidal  hemorrhages,  334 
Choroidea,  supra-,  50 
Choroiditis,  335 

irido-.  sympathetic,  304 

metastatic.  821 

partialis,  304 

plastic,  335 

serous,  335 

suppurative,  323 

value  of  pilocarpine  in,  185 
ChromhidroeiB,  241 
Ciliary  body,  41.  52 

blood  supply,  78 

diseases  and  injuries,  histological 

elements,  53 
pbysiolf^.  54 
structure.  53 
muscle.  53.  53 
procetwea.  41.  52,  53 

function  of  nutrition,  64 
Cloquet's  canal,  41.  43 
Cocaine,  hydrochlorate  of,  184,  323 
39 


Cohn's  table  of  the  relative  frequency 

of  various  affectiona,  120 
Collodion,  248 

Colloid  degeneration  of  the  optic  pa- 
pilla, 35U 
Coloboma,  of  the  eyelids,  244 

of  the  choroid,  322 
Color  blindness,  160 
Conditions  of  the  eye  requiring  the  use 

of  glasses,  437 
Conical  cornea,  301,  474 
Conjunctiva,  14,  28,  354 

anatomy  of.  38 

blood-vessels,  81,  74 

caruncula  lacbrynialia,  29,  81 

characteristics  of  a  healthy,  25 

diseases  of,  254 

emphysema  of,  257 

foreign  liodies  in,  254 

fornix,  28,  30,  31 

histological  elements,  29 

hypenemia  of,  258 

inflammatory  affections  of,  258 

injuries  and  disuses  of,  264 

from  lime,  mortar,  acids,  and 
so  forth,  355 

nerves,  32  ' 

ocular,  28,  30 

palpebral.  14.  28,  39 

physiology.  83 

Structure,  39 

sub-con junctival  hemorrhage,  356 
Conjunctival  is,  limbus,  38 
Conjunctivitis.  259 

catarrhal.  359,  279 

contagious.  267 

statistics  of,  367 

diptheritic,  270 

gonorrh<Tal,  365 

granular,  274 

in  infants.  264 

membranous,  371 

phlyctenular,  271 

prognosis  of,  369 

purulent.  263 

statistics  of .  370 

traumatic,  356 
Corelysis,  195 
Cornea,  34,  47,  287 

anatomy  of,  33 

arcuB  senilis,  37 

bums  of,  289 

conical.  301,  474 

diseases  of,  287 

examination  of,  136 

flstula  of.  803 

hi8toU)gical  elements.  33 

injuries  of,  from  foreign  bodies. 287 
Agnew'tt  method  of  removal, 

2HH 

nerves,  35.  86 

oblique  illumination,  137 

IMimcent«(i8  of.  193 
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Cornea,  pl'ysioltiK.v,  37 

taU<>oiDs  of.  atw 

irepliiniu^  nf.  103 
Corrugator  su]»ercilii,  3 

fimctinn  of,  -'i 
CoiiL'hiug  in  cataract,  1S8 
Criteliett'a  ^>perfttion,  301 
Crj'stalliuf  Imiiior,  iiiuflcularitv  of^  fi3 
Cryatalliue  lens,  43,  44.  45,  l&' 

onpsiilo'  of,  45 

tliaeaBeti  and  injuries  of,  373 

hiatalifgk'al  ylfinpute  of,  43 

ph}"ai<>I"Ky  of,  48 

senile  changes  of,  4^ 

stnicture  of,  44 
Cyclitia.  314 
Cystieeroj.  34X 

DACItV<^iCVsnTis.  245 

Daviera  method  iii  cataract  extrac- 
tion, 40H 

Di^innjft'fl  thread  operation,  572 

Deacemet'e  tuf  tnbraa«,  iUt,  '6i,  ^ 

Descemetitia.  ^ilO 

Di]ilripiB.  cr«ss.e(l.  171.  507 
hi)moh3'mouH,  1711.  171.  fifl 

Diseases  of  the  brain  and  optic  aerve, 
433 

Dislocation  of  the  I^hb,  41(1 

congenital,  421 
Disttrhiasis,  209.  34(1 

(tetiuilion  of.  210 

operations^  for.  IJUB 
DouLle  vision.  IHtt 

tfBt  fnr,  ]7(> 
Duhoisjue.  184 

ECJCHTMOSIS,  343 

Ectopia  leutis.  419 

Eutrupion,  operations  for.  210,  211 

plajitio.  214 

plastic,  after  treat" 
nieut  of,  215 
skin  ^^raftin^r  for,  216.  21S 
Elet'lrii'  light,  440 
Eloctroiysia.  281 
Einmetropla.  483 

Etnphvi^tiia  of  tUocoDjuDCtivffl,  2^>1, 436 
Entropion.  operatinnB  for,  2<jy,  211 
Eriuc-lmtioti.  tumors  of  the  iris,  813 
Epii-anllius,  244 
EpUiitrosiH.  241 
EpiaderitVH.  n04 

value  of  pilocarpine  in.  185 
EpitheUomata,  231* 
Eruptions  (Hyjiliiliiic)  of  the  lids.  244 
EryMi|M?lafl  uf  tine  eyelids.  231 

trfjitiiieut  of,  '231 
EsiTin*-.  184.  aOT 

hi  glaucoma,  370 
EthtT,  Hulphurio. 
Ethmoidal  fomniiua.  103 


Bxamination  of  the  eyi\  124 

oblique  illuniiDatiou,  1*27 
Exoplithalniic  goitre.  43? 
ErtophtJiatmos.  435 
Extt'rjQal  n'ctU!!;  muscles.  II,  17 

action  of,  22,  %4 

nioveinetita  of.  25 

paralysijs  of,  5H7.  575 
Extrinsic  muscles,  IG 
Eye,  anatomy  of.  3 

appendages  of.  3 

blotKi-TeHsels  of,  74 

etiuatorift]  mpridlan  of,  30 

examinatitm  of.  124 

horiKi.>nt;i!  meridian  of.  20 

hu[nors  of.  40 

irritants.  IH-I 

movements  of  the.  Wells,  Sollberg. 

tablH  sbowinj^  relative  frequency 

of  rariouH  alTectione.  UV,  1-2 
table  frttm  American  ophtlialmic 

clinic.-t,  130 
Cohn'B  table.  130 
treatment  of,  ITH 

flbarirhent  cotton.  IHf* 
Ciuij*tic8  Huil  u-strinRenls.  IHH 
cold  and  hot  applications.  10 
cold  douehe,  182 
vertical  meridian  of.  30 
Eyeball.  18 

angles  of,  21 

antero-posterior  axis,  10,  30 

axi^  of  ttiruing,  21 

base  1  ine.  2ll 

lilood  v<^s»els.  2.'),  74 

cenEro  of  motion.  19.  20.  21 

coriijxmnd  motion,  22 

direct  downward  oiaTemeiit^  23 

upward  movement,  23 
downward  and  inward  movement 
34 

downward  wad  outward  movonieut 

2^ 

enucleation  of,  910,  319 
xise  of  Cix'^iine  in.  235 

equatorial  meridian,  30 

excision  of.  219 

horiz^tntal  meridian,  20 

line  of  fixation.  H>.  21 

mendiuu  jtlnne.  'JO 

musjclEK  of,  Iff 

function  of.  19 

niusclf!  plane,  21 

nervea,  25 

nodal  (loiiits,  19.  31 

ojieratonis  i»n.  223 

after  trefltmeiit,  222 

opfif  axis,  19,  20 

pliytitoiogy.  If 

primary  position,  21 

secondary  p<tftition,  21 

polar,  posterior,  376 
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Eyeball,  transverse  axis  of,  19 

upward  and  inward  movement,  24 
and  outward  movement,  24 

vertical  axis,  20 
meridian  of,  20 
section  of,  41 

visual  lines.  19.  21,  118,  114 
plane,  20 
Eyebrows.  8 
Eyelaabes,  9 

examination  of,  125 
EyeglasBes,  541.  545 
Eyelids.  3 

abscess  of,  244 

areolar  tissue,  6 

blood -veseelB,  10 

bums  of,  248 

chancres  of.  244 

coloboma.  244 

diseases  of,  231 

ecchymosis  of,  243 

erysipelas  of,  231 

everting  upper  lid,  125 

examination  of.  124 

int^umentof,  4 

ligaments.  9 

inner  canthal,  9 
outer  canthal.  9 

lymphatics,  10 

muscles  of,  5 

nerves,  10 

physiology,  10 

syphilitic  eruptions  and  ulcers  of, 

§44 

tarsal  cartilages,  8 
wouuds  of,  248 
Eye-shades.  190 

Facial  nerve  (seventh),  paralysis  of. 
572 

Filaria  oculi.  343 
Fistula  of  coruea.  303 
Floating  bodies  in  vitreous,  840 
Foerster's  photometer,  133 
Fontana's  canal,  70 

spaces,  47 
Foreign  bodies  in  cataract.  388,  889 

the  conjunctiva,  254 

the  eye,  iTA,  315 

the  lens.  380.  419 

the  sclera,  801 

injuries  to  the  cornea  from,  287 
Agnew's  metliod  of  removal, 

288 

value  of  cocaine  in  removal  of,  225 
Fossa  lachrymalia.  101 
Fovea  centralis.  83.  140 

trochlearis,  101 
Frontal  sinus,  diseases  of,  426 

Oalrzowski's  speculum,  193 
Olasftes,  541 

conditions  requiring,  437 


Glasses  in  h;^permetropia,  400 

in  myoi)ia.  484 

in  strabismus.  555 

occupations  of  thoee  seeking  the 
aid  of,  441 

remarks  as  to  method  of  adapting, 
for  errors  in  refraction  and  ac- 
commodation. 548 

testing  the  eye  with,  65 
Glaucoma,  351 

absolutum,  357.  861,  868 

acute.  370 

after  extraction  of  cataract,  366 
age  at  which  disease  occurs,  357 

statistics.  857,  358 
artificial.  884 
astigmatism  in,  370 
chronic,  371 
classification  of,  358 
congestive    (inflammatory),  853, 
360 

differentiation  between  atrophy  of 
the  optic  nerve  and  glaucoma. 
353.  861 

Donders'  explanation  of  the  halo 

in,  871 
eseriue  in,  370 
eserine.  illustrative  case,  371 
etiology,  359 

excavation  of  optic  {lapilla  in.  362 

explanation  of  the  immunity  of 
young  persons,  359 

fulminans,  861 

hemorrhagic,  861 

induced  by  a  mydriatic,  188 

luistaken  for  neuralgia,  852 

primary,  351 

acute,  352,  359,  361 
acute,  symptoms  of,  35C 

chromic.  358,  359.  861.  368 

prodromal  stages  ot,  856 

produced  by  atropine,  860,  861 

prognosis,  367 

refraction  in,  870 

relief  and  cure  by  eserine,  185 

sclerotomy  in,  868 

secondary,  851,  860,  365,  407 

testing  for.  SM,  8.55 

Bowman's  system,  3i)5 

treatment.  367 
Glioma  of  the  retina.  837 
Graefe's  oiwration,  802 
Granular  lids.  274 
Gratiolet's  opti(^  radiation,  91 
Grattage.  282.  283 
Graves'  disease,  482 

Hasner.  valve  of,  15 
Heminpia.  100.  433 

hotiioiiyinous  or  equilateral.  IfW 

nasal.  168 

tem|M>ral,  100.  168 

Wernicke's.  434 
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HemorrhaKPfl,  choroidal,  334 

of  llw  arbit,  42t) 

Hub-eonjuuctiTal,  2S6 
Hippiis,  5tiy 

Rnljiigren'a  teat  (color  bliudueas).  iti9 
HuiuntrDpine.  184,  513,  555 
H<ird«(iliiui«  236 

Horner'B  miiBcle  (tensor  tarai) ,  7,8, 
rd,  U 
action  of,  8 
Humort^  of  the  e-jc,  40 
Hyalitis,  3;^tt 

llvaloid  artery,  persiateat,  339 

\KK\y,  40 
HytlropLlialniiH.  302 
BypfTiv-mia  of  the  conjuuctiva,  258 

of  the  retina,  327 
Hypernietroiiia,  lao.  445,  470.  476,  518. 
.131 

absoluttj,  470 

acquired,  46B  f)S7 

causing  aBtlii^nopia,  496,  503.  50fl 

faciiltativf.  4ti5 

influeuce  of  heredity  in,  471 

latent.  496 

precautions  in  using^atropiain,  467 
manifest,  4ii~i 

npHnin  vf  accunimodation.  472 
Hypopyon,  365 

INOARCKRATKD  If'tH,  404 

Inferior  nhlique  muscle,  11,  18.  26 

actiou  of,  23,  24 

nthichiueiit  of,  17 

centre  of  motioD  of,  36 

itioreuienis  of,  35 

origiu  of,  IfltJ 

paralyaia  of.  574 
Inferior  rectos  muscle.  Ifi,  17 

action  of.  S3.  33.  34.  25 

centre  of  motion,  2fi 

Tnovi^mt>iilfi  of,  23 
Inoculation.  978 
Insiillicieucies.  latent,  173 
luternal  rectus,  11,  17 

action  of.  33,  94,  35 

converging  p^w^T  of,  178 

uiovemente  of,  25 

paralysis  of.  567,  rM 
Iriile^ctomv,  ItW 

in  glaucoma,  3fl7.  3fl8,  36» 

preliiiiinary,  2lH) 
Iridinloneais. 
triilotoruv,  IM 
Iria,  rvi 

blood  supply  of,  73 

color  of,  70 

cystd  of,  313 

tl'ist'ases  of.  3(>fi 

hicntolngiral  eleme<utB  of.  68 

injnriefi  (womicis)  of,  306 

mnvt!)ii]ent(ii  of,  71 

paralysis  of.  508 


IriB,  physiolopy  of,  70 

sarcoma  of,  313 

structure  of.  68 

treriiuloUH,  509 

tumtir  of,  313 
Iritis,  307 

double,  489 

trausient  myopia  in  conDertioa 
with.  489 

gouorrliCL'al,  3|3 

rheuniattc,  3J)W 

Hitppuratire.  3|1 

Bypliilitic,  308 
Irritants  of  the  eye,  185 

Jacob's  membrane,  79.  HO.  95 
Jaeger's  plan  in  hviten^mia  of  tb^tre^ 

tina.  337 
JaeHL-he-Arlt  operation.  2(>9,  210 
Javal's  optometer.  131,  ViQ 
Jequirity,  185 

EfiRATlTlfi.  290 

circuniBcribed,  291 

coDBei|ueucet»  of,  397 

dififime.  290,  2n3 

phlycfpniilar. 'i71.  295 

eiippuratiTe.  3113 

TaRcnIar  (pannufi),  29fl 
Kera to -globus,  3<>3 
Kemtijnyxis,  IWi 
KeratOHCopy.  153 
Roller's  method  for  produrimg  1oe»l 

aucesthesta,  324 

Lachhvmai.  aVjeceen.  250 

Laciirynml  apivaratUB.  anatomy  of.  10 

blood^Tc-sselfl  of.  15 

condttcting  portion  of,  13 

tliseases  of.  -45 

function  of,  Itt 

nnnai  <lnct.  14 

structure  of,  t5 

nerves  of,  15 

Iihysiulo^y  of,  15 

Etecretius  portion  of.  10 

fltruclurf  of.  15 
Lachrymal  blennorThcBa*  249 

treatment  tif.  '2511 
Laclirj-iiial  canals^  13 

fuactioD  of.  16 

structure  of,  13 
Laclirymal  catarrh.  15,  245 

causes.  246 

Bovviunn's  ofieration,  246 

treatment  of.  346 
Lachrymal  duct,  13,  IS 

function  of,  16 
Lachry  mal  fistula.  351 
Lachrymal  glands,  10,  11,  16 

accessury ,  30 

extirpation  of.  13 

function  of.  15 
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Lachrymal  operations,  205 
Lachrymal  papilla,  4 
Lachrvmal  probes,  200 
Lachrymal  hac.  12,  13.  U,  IS 

examinatiun  of,  125 

function  of,  16 

structure  of,  13,  14 
Lagophthalmos,  241 
Lamina  cribrosa,  88,  95,  98 

fusca,  88,  50 

vitrea,  51 
Leoti-conus,  422 

Levator  ^talj^brss  superioria  muscle, 

function  of,  8 

paralysis  of.  509 
Ligamente,  9 

inner  canthal.  9 

outer  canthal,  9 
Light,  aberration  of,  493 

electric,  440 

exclusion  of,  180 

for  operators,  222 

influence  of  various  kinds  on  the 
eye,  440 
Light  sense,  133 
Limbus  conjunctival  is,  28 
Linear  incision,  190 
Locomotor  ataxia,  incipient,  178 
Loring's  refraction  ophthalmoscope, 
143.  144 

Macula  lutea,  83,  113.  114.  148 
Macula,  light-ring  at,  85 
Mariotte,  blind  spot  of,  168 
Meckel's  ganglion,  27 
Meibomian  glands.  4,  5,  9,  14 
Migraine,  5^ 
Morgagni.  liquor,  45 
Houches  volantee,  840 
HovementB  of  the  eye.  Sollberg  Wells, 
25 

Mailer's  muscle,  7,  8 
circular  fibres  of.  58 
lower  palpebral  muscle  of,  106 
radiating  flbres  of.  82 
upper  |>alpebral  muscle  of,  106 
MuscsB  volitantes,  840 
Muscles,  ciliary,  52 

corrugator  HU[>ercilii,  8 

function  of.  8 
Muscles,  eyeball,  16 

examining  action  of,  173 
external  rectus.  11.  17 

action  of,  22,  24 

movements  of.  25 

paralysis  of.  575 

tettting  the  power  of,  166 
extrinsic,  16 
Homer's,  7.  8.  13,  14 

action  of,  8 
inferior  obli()ue.  11,  18.  20 

attachment  of,  17 


Muscles,  Inferior  oblique,  action  of, 
28,  24 

movements  of,  25 

lorigin  of.  102 

paralysis  of,  574 
inferior  rectus,  11,  16,  17 

attachment  of,  17 

action  of,  22.  23,  24.  25 

movements  of,  25 
internal  rectus,  17 

action  of,  22,  24,  25 

movements  of,  25 
intrinsic,  10 

levator  palpebrse  Ruperioris,  4,  7,  17 

function  of.  8 

paral^'sis  of,  569 
orbicularis  palpebrarum,  6 

function  of,  8 

tendon  of,  18 
paralysis  of,  568 

syphilis  as  a  cause  of,  664 

table  of,  505 

treatment,  566 
Riolanus',  5,  6,  7,  8 
superior  oblique.  17,  18 

attachment  of,  17 

action  of.  22,  24.  25 

movements  of,  25 

paralysis  of,  573 

pulley  for,  17 
superior  rectus.  11.  16,  17 

attachment  of,  17 

action  of,  22.  23.  24 

movements  of,  25 

paralysis  of,  573 
Mydriasis,  568.  574 
Mydriatics,  182 

in  cataract,  383 
Myopes,  absence  of  asthenopia  in,  454 
Myopia,  150.  478.  474.  475 
advancing,  487 
artificial.  475 
congenital,  477 
correcting  glasses  for,  484 
diagnosis,  478 
"  index  myopia."  490 
not  cured  by  atropia,  46 
ophthalmoscopic  appearances,  479 
posterior  staphyloma  in,  481 
progressive,  476 

mm-,  476 
radical  cure  of.  487 
remote  causes  of,  482 
removal  of  the  lens  forthe  cure  of, 
488 

transient,  in  connection  with  iritis. 
489 

treatment  of,  483 

with  astigmatism,  488 
Myosis.  569 
Myotics.  184 

Nasal  duct,  probing,  205 


Necrosis,  427 

NeedliiiK.  '^^i^ 

■NepbHtic  retinitis,  330 

Nerve  fibres,  nxiaiiuf,  349 

Nerve,  \VriBt»erg*B,  03 

Nerves,  ftiurth  arochlear),  36,  92 

optic,  aft.  93,  ea 

anatomy  of.  8ft 

entrant'e,  IT,  HO 

origiu  of.  ftO 

BtruuCure  of.  93 
Bijtt.li  <aliiiijcetis),  27.  93 
tliird,  origin  of.  26.  9"2 

reciirreut  ftaralysia  of,  574 
Neuritis  optica,  !J44 
ascending.  34>1 
deaceridirig.  M^t 

uphtlmLnioBCDpic  appearaucee  m, 
S45 

Neuro-retinitiM,  350 

Byrapathetic.  33fl 
Neurotomv.  uptico-eiliery,  323 
Nictitation,  54:3 
Nitmte  of  siher.  ISO 
Noda.]  points,  ID,  -1 
KyBtagiuus,  577 

O&UQUE    iUnniitiatioD  in  exomiqa- 

tious.  127 
OcuIbx  conjunctiTa.  28,  30 
<EdeniB,  2^7 
Ointments,  ltl5 
Onyx.  SHS 
OpaciticK,  1^98 
Upaqu*^  uerve  fibres.  84fl 
Operating  cliair  (DeWecker's),  327, 338 

lahlfa.  '227 
Op^raliuut^.  surgical,  101 
Oplithalinia  ueuUAturum,  2G4 

purul<*ut.  2rt4 

vaseline  for,  185 
Ophthaliiiotiieter,  154,  Rftfl,  510.  514,  615 

descriptions  of,  159 

directions    for  using   (Dr.  Van 
Flei^t),  15^^ 

optical  syatem  of,  161 

primarv  position.  IQtt 

t^ondary  position,  1S6 

telescope  of.  HJ3 
Ophlhalntoplegia.  ■'iVJi 
OplithaliiiOMCope,  124,  134.  4fl7 

illumination.  145 

indirect  inetbod,  146 

Loriu|L;"8  refracUoQ,  143,  144 
Optic  disc.  M  , 
Optic  nerves.  02,  09 

anatomy  of.  89 

fttrophy  of,  34fl 

blood -vessels.  !>7 

compiwition  of,  9(> 

cmuial  jwrtion,  M,  97 

cotni.K»ftition  of.  03 


Optic  uerres,  diseases  of.  944,  4^ 

entrance,  17.  911 

orbital  portion,  93 
atruotuie  at.  93 

ori)^iu  of.  Oil 

phyaiologj'  of,  98 

atruoture  of.  93 
Optic  D^urititi,  :d44 

ascending,  34i) 

deeceiiding.  JWn 

opbthalmo^-copic  appearannc^  tn, 
34& 

Optic  papilla,  colloid  degen&rntiou  of, 

346 

excwvatiim  in  i^laucoma.  363 
Optic  radiaiiou  (Gratiolet'e),  91 
Optic  tracta,  *H>.  91 

blofxi  veanels  of,  97 
Optico-ciliarv  neurotoniv,  222 
Optometer,  /aval's,  131. 'lS2 
Orbicularis  palpebrarum  muficle.  6 

fUGCtion  of.  8 

paralysiti  of,  241 

tendon  of,  13 
Orbit,  analomv  of.  101 

angles  nf.  108 

aiwx  of.  104 

ba^e  of,  104 

blooil-vessels  of. 

bony  growtliB  of.  42«.  439 

diseases  of.  435 

functions  of,  tOT 

injuries  «f.  425 

nerves  of,  107 

peri<.i*titis  of.  427 

soft  structure  in.  104 

tumors  of.  428 

walls  of.  101 
Orbital  axis.  30 
Orbital  ceHulitis.  4B6 

Palpsbkal  conjunctiva,  H,  2$,  29 
fissure,  4 

muscle  of  Mflller,  104 
Panaa'  operation.  bTi 
Pannuft,  296,  297 
PauopblhalmltiB.  322 
Faracf  ntit^is  of  cornea.  198 
Paralysis.  563 

accoiumndation.  574 

Bell's,  .'i73 

external  rectus,  5tt7,  575 
facial  nerve,  572 
inferior  oblique.  574 
iris.  5«8 

levator  palpebra?.  569 
orbicularis  muscle,  341 
recurrent,  of  third  nerTC.  fl?4 
S(»per(or  oblique.  575 
sii(X'rior  rectus,  5Tit 
svpUiliH  a.-*  a  cause  of.  5(U 
table  of,  56.1 
trfatment  of.  MA 
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Pbsaavant's  method  of  corelysia,  195 

Perimeter,  167 

Periostitis  of  the  orbit,  437 

Peritomy,  278 

Petit's  canal,  47 

Photometer,  Foemter's,  1S8 

Photophobia.  128 

Phthiriasis,  239 

Physoeti^mine,  184 

Pilocarpine,  185 

Plastic  operations,  214 

after-treatment  of,  215 
Plica  semilunaris,  28 
Poms  opticus,  38,  95 
Posterior  staphyloma.  481 
Preslnropia,  585 

glasBes  for,  541.  544 

testing  for,  538 
Prisms.  172 

examination  of  muscles  with,  178 
Probes,  247 
Pterygium,  288 
Ptosis,  241,  569 

operations  for,  571 
Punctum,  examination  of,  125 

lachrymale,  4,  12 
Pupil,  associated  reaction,  72 

centre  of  motion  of,  26 

consensual  or  consentaneous  re* 
action  of,  72 

reflex  reaction  of,  72 
PuplloBCopy.  158 
Pyorrhoea,  263 

Rbclination,  198 
Refraction,  axial,  468 
errors  of,  120,  121 

method  of  adapting  glasses  for, 
648 

theory  of.  87 
Reichert's  membrane,  83 
Remedies  applicable,  178 
Removal  of  the  eye,  319.  320 
Retina,  aneei^thesia  of,  328 

anatomy  of.  -77 

blood-vessels  of,  84 

cellulu*  or  supporting  tissue  of,  82 

conoective- tissue  elements  of,  77 

cysts  of,  338 

dazzling  of,  338 

diseases  of,  327 

detachment  of,  335,  404 

embolism  of  the  central  artery  of. 
836 

epilepsy  of,  336 
glioma  of,  337 
histological  elements  of,  77 
hyperseinia  of,  327 

Jaeger's  plan,  327 
hypenvsthesia  of,  328 
iniuries  of,  337 

oplithalmoHcopic  apjiearancesof,  85 
light-ring  at  macula,  85 


Retina,  ophthalmoscopic  ai^warauces 
of  light-streak  on  retinal  ves- 
sels, 86 

physiology  of.  88 

rupture  of,  888 

senile  changes  in,  89 
Retinal  purple,  85 
Retinitis,  827 

albuminurica,  330 

due  to  quinine,  346 

hemorrhagica,  337,  865 

leuksemica,  382 

nephritic,  330 

neuro-,  330 

neuro-sympathetic,  320 
onhthalmoacopic  appearances  in, 
829 

pigmentosa,  332 

ophthalmoscopic  appearances 
in,  888 
syphilitic,  330 
Retinoecopy  (shadow  test) ,  150,  513 

invention  of.  152 
Riolanus'  muscle,  5.  6.  7,  8 
RosenmQller,  accessory  gland  of.  11 
Ruyschiana  membrane,  50 

Saehisch's    operation    for  indolent 

ulcer,  198 
Samson's  operation.  218,  214 
Sarcoma  of  tlie  choroid,  822 
Schlemm's  canal,  40,  41,  47,  74 
Sclera,  47 

anatomy  of,  37 

blood-vessels  of,  39 

diseases  of,  304 

histological  elements  of,  38 

injuries  of,  304 

removal  of  foreign  bodies  from, 804 

staphyloma  of,  306 

structure  of,  3S 

wounds  of,  304 
Sclerotomy  in  glaucoma,  368 
Scopolamine,  184.  360,  555 
Scotoma,  test  for.  168 
Second  sight,  470 

Shadow  test  (retinoscopy) ,  150,  518 

invention  of,  152 
Shades,  eye,  190 
Sight,  second,  470 
Skiascopy,  153 
Skin  grafting,  218,  286 

Wolfe's  method,  216.  217 
Snellen's  tests.  130,  176 

types.  130 
Soemmering,  yellow  spot  of.  88 
Spasm  of  accommodation,  468,  472 
Spectacles,  542 

protective,  190 

steuopcieic,  298 
Specula.  192 

Staphyloma  of  the  sclera.  806 
Staphylotnata,  cicatricial,  8(K) 
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St**rBOscopic  effect,  llfl 
StrabisniUB,  <'>4<} 
alternating.  ■'147 
concomitant.  547 
coavtrgeni,  171,  547 
(TV uses,  .148 

ioQ prove II) eat  \u  vision  from 

muHcularor  myopathiic  theory. 
5r)4  ^ 

n^'viritU  ripticn.  in,  558 
treatment  of.  554 
deorsum  vergetis,  5fJ2 
divergpnt,  55ti 

treMtaient  nf,  5H1 
operation.  '209 

caaes  reported  where  the  sclera 
was  oividied   atid  vitreous 
escaped.  2lU 
C(K!aine  in,  :;24 
iDthkruination  of  Teaon'a  cap- 
sule, 2U5 
relief  from  iced  cloths.  303 
Tusultft  of.  5fl7 
tenotomy,  18,  &30.  55& 
periodic,  GJ" 
surauni  verj^erts.  503 
StraUitoiJiv.  24i3  (sw  Ttsnotomy) 
Stceatlield^a  method  of  coreJyais.  10-^ 
Styes.  2m 

treatment.  33fi 
Sub-urachuoid  spaco.  94 
Sub'dtiraJ  space,  S3.  M 
Sulphate  of  copper,  USO 
Sulphate  of  7,iac  and  suLpho^carl)Dlat€^ 

of  Bine,  lyi 
Superior  oblique.  17,  J8 
action  of.  23,  34.  25 
attachment  of.  17 
patalysia  of.  .175 
pulley  for,  17 
Superior  palpebral  niiieclp.  7 
Superior  rectus.  11.  Hi.  17 
actiod  of.  ay,  S3.  S4,  35 
attachment;  of.  17 
parolyHits  of.  573 
Suppuration  after  cataract  operatioii, 

394.  an 

Supra-choroidea,  50 
Surgical  operationa.  101 
Syiulilenharon,  SSI.  350,  SeS 
Sympathetic  inHaniLnation,  3lS 

irritation.  317 

eymirtnttis,  31b 

ophthalmia,  optico-ciliary  neurot- 
omy in.  533 
Synchysifl  eciutillans. 
Synechia,  ptistertor.  SOB.  310 
bynectoiiiy.  27H 

SypliiliH,  cauj^ing  paralysia,  564 
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the  Study  of  the  Relations  of  the  Viscera  to  each  other  in  Health 
and  Disease,  and  in  the  Diagnosis  of  the  Medical  and  Surgical  Con- 
ditions of  ihe  Anatomical  Structures  of  the  Head  and  Trunk,  Illus- 
trated.   Sold  only  by  subscription. 

Steel     H.,  M.D. 

OUTLINE  OF  EQUINE  ANATOMY.  A  Manual  for  the  use  of 
Veterinary  Students  in  the  Dissecting  Room.    One  volume,  lanio, 
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Aaatoniy^I^acteriology — Breast^  Dimif^es  of—J^otany, 


Wood's  Pocket  tfanuala. 

THE  ANATOMICAL  RKMEMKRANCER  ;  or,  Complete  Pocket 
Anatomist :  containing  a  concise  tlescnptjon  of  the  bones,  ligaments, 
muscles,  and  viscera ;  the  distribution  of  the  nerves,  Lilood-vessels, 
and  absorbents;  the  arrangenient  of  the  several  fasciic;  and  the 
organs  of  the  senses.  J^atest  edition,  one  volume^  iSmo,  297  pages^ 
muslin.    Price,  $t.oo. 

Fraenkel,  Carl, 

A  TJ^lXr-BOOK.  OK  BACl'ERIOLOGY.  Third  edition.  Translated 
and  edited  by  J.  H,  Linslev,  M.D,,  Professor  of  Pathology  and 
Bacteriology,  Medical  DeparinienC  of  the  University  of  Vermont; 
Demonstrator  of  Pith  1  logy  ami  Bjctetiology,  New  Vork  Post- 
Graduate  Medical  School  and  Hospital,  etc.  8vo,  380  pages,  extra 
muslin.    Price,  $J.75. 


"Frutikel'ii  bouk  vt  ju^t  the  thing  for  the 
BMicral  ukes:licftt  render  who  winhen  tn  inronn 
aimullf  nboiit  ttacteria,  wtill  Tor  t)u» 
who  wiihm  to  mnke  prTMcnal  inv^itigitticni 
into  the  matter." — yorthf^Kifrn  Lunrit. 

"A  long-fcit  want — ^thittjf  a  Hnitablc  text- 

a  work  which  ha»  won  For  ilsclt  a  rispiitation 
OQ  the  Coatinervt  of  Burone,  in.d  ii  no^r  puV 
]iiibi<d  in  six  dtfTeraut   lang[i»;f»»/' — P'H'IJir. 

'^Praenkern  new  Test-book  of  B*(tU5rioIi^v 
is  Inily  n  v&lti&ble  cantribiitiim  tu  the  geneiw! 
knowlcLlgt?  lit  t,be  eulijcct^  abd  shuiilil  1»  in  tho 


band»  of  every  wnrkin^  Btadent  nf  Micro«capj 
ftnd  BpoUTiolfligy,      f.iifuii*A(M  ^ftUiril  J'^ur- 

"A  p^maal  of  thv  Iwwk  conTrinwn  the  router 
ibiBt  it  is  tbe  work  of  a  luaBtcr." — .V;  u<  Vork 
Jfrdicitl  Jnurnai. 

*'Th]B  bo^k  (if  Hfi^  J^^i  ooiavn,  ii  rlonht- 
)m  the  1m»i  work  ot  ita  kind  yot  rendervil  in 
the  Ea^ti*h  Iwigiuige." — HoHihcKH  VaHfomUi 
Prmtttionrr. 

"  The  namen  of  Knthor  and  trnntlntor  «r* 
anfficK'nl  to  fitaiiip  it  unthoriLativo,  ntid,  in 
a  nen  »ci^-ni;e  Likif;  ibikotim^lii^y.  no  infiKttiatian 
tB  bO  jtfKtA  lu  thnt  which  ctim^'N  from  th«  foan- 
tain  head." — linffato  Medicnt  iiftfi  Hanjiml 
JttnrutsK 


Salomonsen,  C.  J.,  and  Trelease,  William. 

BACrKRiOLOGtCAL  TECHNOLOGY  KOR  PHYSICIANS.  Aa- 
thotiz-ed  Translation  from  ihe  Second  Revised  Danish  edition.  Svo^ 
163  Images,  with  73  illustrations.    Price,  extra  muslin,  %i.2$. 

Sternberg.  Geor^re  M.,  F.H.M  S 

IX'i^uty  SiirKCfjH.Goiifnil  If.  s.  Anrtj- :  niwtnt  ih(  thp  hUmKinni]  JjibomtdiT.  Brooltlj'n,  St  T, ;  nonor> 

A  MANUAL  OK  BAG  rERlOLOGY.  Illustrated  by  Hehotype  and 
Chromo-lithognphic  plates  and  321  engravings.  SvOj  S50  pages. 
Price,  muslin,  S8.00 ;  leather,  $9.00  (subscription). 


^*ThiH  iji  th?  mnat  tifU-ilHire  work  on  bac- 
toTlGiloxy  tb^t  hAi  \bt  apEMurcfJ  iu  the  Eti);- 
llah  IftogiiBgc," — l/rtiiV»j(  ftrttird. 

"  It  ii  «inin<:>nt1y  titting  that  Dr.  Ktomberg, 
who  hi*  bimwelf  'h>ne  intti:h  to  invrfiitAO  otir 
ktio#t«J^e of  biicteriolrif^f ,  and  wliowanAOO 
the  pioneers  in  the  work  in  thia  cfiunlry,  fthould 
gITQ  to  the  Englinli-r'Ca  lln;;  puhlia  thivir  tirnt 
■flMiuta  <mFTe>-  of  the  hacterio Inimical  t)«|r|. 
His  maniMl  At  nTjcc  t-ikea  its  placo  aR  the 
•t«id«rd  haL'ti^rioto'fy  in  the  Knglinh  lAn- 

"Had  the  wftfk  nftt  bwn  to  (tood,  we ihouM 
not  haFH  devoted  «o  nmch  tiirti  and  ipace  in 
COUHidur&tion,  ani|  whilin  firawjng  ttten- 
tion  to  Romo  ■!<(  Lti  failLii|;t«,       do  aOi  only  to 
eraphaaize  the  many  goiitl  featiirt^a  of  Dr. 

"Tbfl  work  beforu  nn  will  {tniTn  of  the 
fmt««t  TiJa«  to  thuM  who  wiab  a  book  of  f ef- 


Qrencff^  dealing  with  all  branehc*  of  bacttrto- 
lofitoa]  aetenw.  ft"  laboriooa  a  tuk  aa  tba 
compiUttDn  of  thin  oloi«ly  pri»t«d  vi^lutnc  of 
nenrV  p«g*'  net  h*ni  firevioaaty  at- 
terapUsl  Yty  *oy  b»cterio)o|nat.  To  the  pfttt- 
linhem.  f«o,  tb«  bifhrat  praiae  la  due  fiv  the 
admirable  wric*  *if  illuatrabiciUH  with  wbich 
the  ia  auppliHi" — Edinltnr^h  Jfaiical 

*'Thcre  ia  no  better  work  on  the  nabjMt  in 
the  Enpliab  Iangua^«  thAn  thin  one  by  Dr. 
8temb«rir.'*"TA«'  PHljthurtth  ifrdicaf  Urvit*^ 

'^Dr.  Stcrnbrtj;  d'Cscirm.  and  will  rcrlainly 
TBoeire,  th?  jurntitudi>  of  all  Gn^liah-fiprnkiiif 
bactorioloi^jttA  foi?  havinff  HnminnniHi  up  co<niv 
age  enouch  to  oarry  thttmijh  upon  an  cxcpllwit 
a  plan  that  whioh  all  utbern  harc^  rr'fiinod  b) 
Tenturn?  iipim.  In  thin  mamml,  ytv  »t  ksf 
eens  an  authoritative  ant)  very  (M>m|iltt<-  i'ook 
of  reference." — Mvntrtal  Mmiicui  Juui  'k-U, 
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Blood,  Diaemes  of  the — Clwmistry, 
Billroth,  Th.,  and  Guaserow^  A. 

DISEASES  OF  THE  FEMALE  BREAST.    NEW  GROWTHS  01 
THE  UTERUS*  Svo,  426  pages.  Subscriplion. 

Johnson,  Laurence,  A.M., 

Lfltturer  on  3ladlo»1  Bouny.  UiMlcai  Dfp«rmi<Ent  ol  tha  Uolrcnl^  ol  th*  Qitj  of  Kcv  Tark;  T€n 

of  UiB  New  Yof  k  Aiftileuiy  uf  U.p(11l-[qc-,  eXt. 

MEDICAL  BOTANY  :  A  Treatise'on  Plants  used  in  Medicine-  libs- 
(rated  by  nme  bectulifully  colored  ptales  and  very  Dumerous  ncievDod- 
engravings.    Solil  OT\\y  by  subscnptioo. 

EichHoret,  Dr.  Hermann^ 

Prorewiar  uf  Bi^Mial  PaLbuIot;^'  MiA.  Tticmiieatia  n'od  Director  of  Uic  Unlrsnlc;  JMVml  (^ffli 

7-urkit. 

DISEASES  OF  BLOOD.  NUTRITION,  AND  INFECTIOUS  DIS- 
EASES. Illustrated  by  seventy-four  fine  wood-en  pavings.  Beiif 
Volume  IV,  of  the  "  Handbook  of  Practical  Medicine."  Sold  ijr 
subscription  onJy. 

Neubaner,  Cm  M.D..  and  Vogel,  J,,  M.l>, 

A  GUIDE  TO  THE  QUALITATIVE  AND  QUANTITATIVF. 
ANALYSIS  OF  THE  URINE,  Designed  for  Physidans,  Chem- 
ists, and  Pharmacists.  With  a  Preface  by  Professor  Dr.  R.  Fr£- 
SENius.  Translated  from  the  st-venih  enlarged  and  revised  Gemiin 
EdiHon  by  Elbripck  G,  Ci^tleb,  M.D.  Revised  by  Edwarb  S. 
Wood,  M,D<    8vo.    (New  ediiion  in  preparation.) 

Fiffard,  Henry  6^  A.M., 

r^r^vtt;  of  Denn*to1osr,  Unlmtf tr  of  ttaa  Cit;  vt  Kcw  Torfc ;  anicwni  to  Etin  Chtrlt;  Hn^fi^ 

A  GUIDE  TO  URINARY  ANALYSIS  FOR  THE  USE  OF 
PHYSICIANS  AND  STUDENTS.  One  volume,  8vo,  SS  pagefc 
illustrated.    Price,  $1.25. 

^itthfluB,  B.  A.,  A.M.,  M.D., 

THE  MEDICAL  STUDENT'S  MANUAL  OF  CHEMISTRY- 
(American  Series  ot  Medical  Text-Books.)  Fourth  revised  edition- 
556  pages  and  63  wood-cuts.    Price,  musb'n.  $3.75. 

ESSENTIALS  OF  CHEMISTRY  AND  TOXICOLOGY.  For  iHe 
Use  of  Students  in  Medicine.  32010,  2t^  p^if^es,  mtisUn.  Twelfth 
Edition.    (Wood's  Pixket  Manusds.)    Price,  $t*oa. 

GUIDE  TO  URINALYSIS  AND  TOXICOLOGY.  For  Studetitt 
and  Practitioners.    Oblortg  umo,  interleaved,  muslin.    Third  re- 
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Children,  Difteaaes  of — Climatology — Diagno%i%, 


Donkin,  H.  Bx7ax^  M.A.,  M.D.  Ozon.,  F.B.C.F., 

EMt  London  HoapHml  for  Childreo.  it  8  had  well ;  Phjdolui  Uid  Joint  Lectorar  on  Hadldne  utd  OlinU 
oal  Usdlolne.  WettmlniMr  Uoqilua. 

TH£  DISEASES  OF  CHILDHOOD.     8vo,  440  pages,  muslin. 
Price,  $4.ou. 


Ellis,  Edward,  M.B. 

A  PRACTICAL  MANUAL  OF  THE  DISEASES  OF  CHILDREN, 
with  a  Formulary.  Thinl  edition.  This  standsrd  book  makes  a 
volume  of  225  pages.    Sold  only  by  subscription. 


Henoch,  Dr.  Edward, 

Director  ot  Ote  Clinic  and  Polyclmic  for  DImmm  of  ChlldzBB  in  the  Bofil  OhaxlU  Hoqiltd,  and  Pk<»- 
taior  In  the  Berlin  Univmity. 

LECTURES  ON  DISEASES  OF  CHILDREN.  A  Handbook  for 
Physicians  and  Students.  Translated  from  the  German.  Sold  only 
by  subscription. 

Sachs,  B.,  H.D. 

ON  THE  NERVOUS  DISEASES  OF  CHILDREN.    (In  Press.) 

Bell,  A.  K.,  A.M.,  M.D., 

■dltor  of  "  The  finsltarian  ;  Uember  of  Amertcan  Uedloal  Axmclatlon,  American  Pablie  Health  Aiho> 
fllatlDn,  UtMlicnl  KiM-k^y  of  ttM-  ^tonW  of  New  York :  Honorary  Uomber  of  Connecticut  Hwlical  Soci- 
ety :  G>irr»s*«'i>diiitf  iU'iubcr  of  the  i-:pitlvQiiuluKiual  Sociifty  of  Ltnuluu  ;  furtu«r^*  1*.  A.  Ijargcon 
V.  a.  Navy,  etc 

CLIMATOLOGY  OF  THE  UNITED  STATES  AND  ADJACENT 
COUN  rRlES,  and  of  such  Foreign  Ports  and  Places  as  have  inti- 
mate Coimuercial  Relations  with  the  United  States,  with  special 
reference  to  Health  Resorts,  and  the  Protection  of  Public  Health. 
Sold  only  by  subscription. 


Ingals,  E.  F.,  A.M.,  ILB. 

See  page  34. 


Belafleld,  Francis,  M.B.;  and  StiUman,  Charles  F.,  M.B. 

A  MANUAL  OK  PHYSICAL  DIAGNOSIS.  Illustrated  with  super- 
imposed and  transparent  lithographed  plates.  One  volume,  410,  30 
pages,  muslin.    Price,  $2.oa 

"TTit  wMit  of  conciBcneM  in  the  ordinary  ■  *' We  nnnot  imagine  wy  «y  in  which  the 
mantialR  on  physic  il  <iia|fn««ih  afTcctd  the  aver-  practical  iitudy  of  physical  diaffnosi*  mo  be 
ace  atudent,  and  thcv  neviir  It-am  it  until  com-  made  niorp  eaay  than  by  the  aid  of  thin  «d- 
pelled  to.  ThiK  work  \*  an  cxct  ptioQ  to  this  perb  work."— Medical  and  .Surglef 
nleL"— OAto  Jfidieal  Hecorder,  Journal. 
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Jjiagnottis. 


Garriguea,  Henry  Jacques,  A.H.,  ]C.D., 

DIAGNOSIS  OF  OVARIAN  CYSTS  BY  MEANS  OK  THE  a. 
AMINATION  OF  THEIR  CONTENTS  Ooc  >*oiQOK,  K 
113  pages,  illustrated,  muslin.    Phce,  $1.25. 

Guttman,  Dr.  Paul, 

MW^Pocenl!  In  Uedldne,  TTnlrerritj  of  Evrlln, 

A  HANDBOOK  OF  PHYSICAL  DIAGNOSIS  i  COMPRISl 
THE   THROAl,  THORAX,    AND    AliUOMEN.  I 
from  the  Third  German  Ediliun  by  Al^.x,  Nai'iek,  W.D.,  fel 
Faculty  of  Physician&  and  Surgeoti^,  GUsguw.  Anitrican 
with  a  colored  \^\&xt  and  numerous  illustrations.    Sold  on(j 
sciiptioD. 


Hudson,  E.  D.,  Jr,,  A,M.,  M.D., 

i'rofrs'ur  of  Oentml  &ti>dliriJie  Uitl  DlentMl  oX  Lbu  Client  lu  thft  'i9*m  Yfrt- 1^  j^Httliv  ntj*Mtoft^ 

A  MANUAT,  OF  THE  PHYSICAL  DIAGNOSIS  OF  THORACIC 
DISEASES.  162  pages,  profusely  illustrated  Price,  extra  msdift, 
$1.50. 

Loomis,  Alfred  L.,  M.D. 

LESSONS  IN  PHYSICAL  DIAGNOSIS.  Tenth  revised  efirioft. 
One  volume^  Svo^  290  pages,  illustrated,  muslin,    Ptice,  $j.ock 


bMn  very  well  receiTod,  AaU,  f  tvM  their  reuly 
m1«,  nppaa.r  to  m^et  l  weU'reixj^iiscd  leant. 
.  .  .  We  find  the  platj  «f  rhe  work  eiiael- 
lent^  and,  within  tlie  limitii  propoettl  bv  tbe 
jttitlioT,  very  *eH  cArried  oat  It  woafd  be 
easy  to  point  out  zaonr  omiaaiqnii ;  coiDplute- 
neii  aiKl  cDncia«t)ei»  to  n  cettkia  dejjrr*  ei- 
okiJe  each  otiicr  ;  btit  in  the  ipace  uaumed  it 
woald  be  diOicTilt  to  inclnde  a  gmter  Tarietf^ 
and  aniount  of  sound  teachini?,  The  style  it 
coTn}iAct,  clear,  positive,  and  «xa^t.  It  ia  frea 
from  sll  irr#lermiit  diMniiiBifinii  nothluK  i*  aJ- 
lowtd  disturb  or  coufode  the  diBtinol  image 
of  clinical  fui'tR.  .  .  .  Th«  book  i*  very 
crl^(iiUtplc  toit'4  ftcnte  ind  mdimtridiiB  nnUior  ; 
isid  whoever  thall  practically  manter  its  oon- 
tenta  cannot  fail  to  bt  a  diKCFimmatinc  anil 
WBU-fnnu«bed  diapiotticiati."—  TKt  ^tlical 

^'  For  studeats  it  is  the  UhI  work  on  pbyu- 


eal  diogiifwii  tbfet  ia  publisbed."— DrtMil  Afr 
vievf  '^j  Mtdu^me^. 

'^Tiiii  ii  a  worlc  aJready  well  isnA  bimi^ 
knuwii  to  the  prufnnon.    In  lh«  >pr«tM 
tion  tke  Orlfjiiial  t«xt  )■.',■■  1.  .       ;  •  -I'  >-! 
Kod  enlarged  by  the 
Mnu." — Chicago  Afta\ 

"SttldcQto  of  mediciQi'    and  [ir»Ului«r* 
will  5nd  thia  just  the  work  to  rmU  t>A 
wsntA  on  the  t.iibjecte  of  vhich  ii  tmla 
inatmetion^  ire  mil  and  very  [»tu]L*-'C^*'^ 

"The  pitrtioos  fditionn  of  tbv  wk. 
fined  to  an  npofiition  of  Che  ftab|ect  ot  f^J* 
oal  tipJoratjofl  of  tb*  eLr*t  and  »t«1iiF.«i  ** 
Ji^r^  reK4rd«d  M  amonc  tbe  Ttrx  ' 
on  the  subject  Bxtaiit..  jvnd  hencv  tT . 
'  LooniiB  on  Phyjiiiiftl  DiagTifi*  I 
■ttd  it  f^V«»  naplt'Dfiiirr-  to  T'  . 
onr  hearty  commondAtion  > 


Fauir  Dr.  Constantino, 

Prurc*itiT  AcTvei'-  In  the  PftOTiliy  of  Mf^lMfif  of  Pula  etet 

DIAGNOSIS  AND  DISEASES  OF  THE  HEART,  niusmrd. 
(iumeTOUs  Ewie  -wood-tTk^^TivuMea.    Sold  only  by  subschplioiL 
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Dia^gno^ia — Dietetics — JSbr,  Diseases  of  the. 


Raxmej,  Ambrose  L»,  A.M,,  M.D.f 

Adjunct  I'Tcifctuiiiir  itt  AJuiif>my  Briil  Late  Lwriire'r  on  Itxa  ficrplml  T*li-*fie*  of  tha  Oisriltn  U'rihjiry  OtgMiit 
utU  oil  Mm^ir  tjurjwry  In  ttic  >[e<hi'*l  I>fjinrtn.i-iit  of  thn  UniviTBity  oi  the  City  at  Ktwr  T*irk  :  Law 
Burgteu  to  the  North wi'^ii^rii  anil  Nurlhurii  UjKitaiiynrl'efl  ;  Upnldt^iit  Fellow  of  the  N«v  York  Ai^mJ- 

A  PRACTICAL  TREATISE  ON  SURGICAL  DIAGNOSIS.  DE- 
SIGNED AS  A  MANUAL  FOR  PRACTITIONERS  AND 
STUDENTS.    Revised  edition  in  preparation. 

"Uw-ftfl  on.  account  of  its  »yiitemjitic  oj-  [  wad  m  tkjji  country,  in  IBftI,  thia  U,  so  fin  a» 
r4ag«ineiit. " — Cincittnuii  J^nt^t  itmi  t'dttii^,     ve  know,  tUu  first  mDiiiOfrr&ph  ever  isnued  on 
We  am  mt  a  lam  to  aae  how  more  iufoniLB^  lurgioaJ   dUgnouE. " —  I'hiiadetjjftia  Medicul 
tton  Cduld  liftTft   been  *!OfidetiBcd  in  fewer  TivtrB. 

wordi," — Vhicago  MeUicul  Jov-tnal  and  Ex-  "  The  chief  Btiuroe  of  perplesity  in  the  prac- 
atnirtcr.  I  tice  of  medi^ino  rthI  6.urt'vry  is  to  tindl  out  what 

"Tbe  a^'stem  uid  arrangement  of  the  toI-  ,  Ib  ttie  matter  with  the  patient.  Uncomfort- 
nroe  ftre  highly  commendaij^  »n4  the  auth^T  I  able,  indeed^  is  tho  i  edction  of  a  pmctiCioQcr 
bu  oOiETiea  them  ootwi^ll.^^ — -.Sottthtrn.  Pi-ac-  |  when  bo  hikt  left  n  c&ise  luLtidoj^eU  and,  tlrcued 
titianer.  I  for  a  /rurlurr  wlien,  pcri'lione?^  it  may  be  a 

A  Very  good  aid  to  aiirgic&l  dingnasii  for  !  diJiloKtilcN.  Dr.  Uannt^y  hoa  ^ivon  ui  a  bouk 
both  advanced  anrgMna  and  he^innerB,  As  a  :  to  aaftiat  ui  in  all  niich  flUlen  of  iincerfiainty, 
text-hocik  for  anrgiual  leDtnrcA  it  is  quite  vsil-  j  anil  h«  ha»  don«  well  :  for  in  pretcntlni:  the 
Dabli\"' — -St.  Loui9  i'tiniral  /{fiurd.  i  sjjnptoiija  ut  liiwanc  iti  markeii  coatrnbt,  it 

"  With  the  exception  of  MkcIoihI'b  '  Out-  j  makL>a  Ihs  dinguuBia  ot  similar  trouble*  realljf 

linw,^  published  auDtUtaaaouAiy  in  England  '  cajty.'" — ^Uctfo  JU^d  and  itu^.  JtyurnuL 


Jotbergill,  J.  Milner,  M.D.  £din. 

A  MANUAL  OF  DIETETICS.  One  volume.  2 6;j  pages.  Fine  mus- 
lin binding.    Price,  $2,5!;». 

Pavy.     W.,  M,D.,  F.S. 

A  TREATISE  ON  FOOD  AND  DIETETICS.  Second  edition.  Sold 
only  by  subscHplion. 

Eouth,  C.  H.  F.,  M.D. 

INFANT  FEEDING,  AND  ITS  INFLUENCE  ON  LIFE.  Svo. 
270  pages.    (Wood's  Library.)  Subscription. 

INFANT  FEEDING,  AND  ITS  INFLUENCE  ON  LIFE;  or, 
The  Causes  and  Prevention  of  Infant  Mortality,  Third  eHition. 
This  unique  work  forms  a  volume  of  286  pages  in  Wood's  Library. 
Sold  only  by  subscription. 

Buck,  Albert  H.,M.D., 

CU&kMl  FmloMT  o(  tbe  Diwaim  of  the  Bar.  In  th«  Cnllpffe  of  n^ydc^aiu        SditMi'*.  N*W  Y4i%  : 
Ocmpalting:  Annd  ^rgnm.  New  York  E,yv  mnti  t^r  InAriuMrj-. 

A  MANUAL  OF  DISEASES  OF  THE  EAR,  for  the  use  of  Stu- 
dents and  Praciilioners  of  Medicine.  (American  Series  of  Medical 
Tcx!-I5ook5.)    420  pages,  iilustrated*    Price,  extra  muslin,  $3,50. 


DIAGNOSIS  AND  TREATNfENT  OF  DISEASES  OF  THE  EAR. 
Sold  only  by  subscription. 
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Em-y  iJiseases  of  the — EleevtricUy. 


BooBa,     B,  St  John,  H.D^ 


tLBtlAli  By««ncl  EiiT  Honpital:  Ooanaltinf;  8)ini*<in  to  Uh  Br-  i  '  '  I  Kv  U<Hrtal:  taw^ 

PiVBtdrnt  ttS  tbe  Medlca;!  Bncic^y  iif  tiie  St»t«      New  TurU^  '  Uciabrr  of  Oh  Kite- 

Cliirur^cAi  Society  of  EdlDtur^h  ;  UmdImct  at  UeUcoUm  >  c-mjus  iAJ^^^m. 

A  PRACTICAL  TREATISE  ON  THE  DlSEAiiES  OF  THE  EAR. 
INCLUDING  THE  ANATOMY  OF  THE  ORGAN.  Sevmih 
edUionv  One  volume,  8vo,  763  pages.  Illustrated  by  140  wood* 
engravings  and  chromo-liihographs.  Price,  muslin^  $5.50  ;  leatba, 
$6. 50. 

"  If  any  one  bu  tlie  light  to  ipnlc  mtbori- 1  tnatmeDt  of  ear-troubles  inrolTta  *  Bomr 
vpoQ  g1«ilogicar  mi,t&frrB,  it  is  Dt.  in4t«  knawl^d^  of  geotnl  nuMbflise:  xewi 
Boau,  f«r  it  u  he  who,  mum::  than  vtj  <tfm  '  tb»t  tb«  iii«apiu-a  of  succcM  is  drt<>mio^ 
^lae.  b>ji  in&de  knova  t«  tdifl  ATocricAn  tnacii-  {the  tboraughoeM  wbiohihe  pnctitiooMi  bn^ 
c-bI  profesHton  the  gcncnl  pricoipkA  of  ttm.tr  \  tg  tbc  cxaminatioa  of  hiw  c«aet,  bilon  Ipflr* 


ing  hia  Bimplo  ArmuneDtttHunu 

"It  is  cnreEully  incnlcat«d  tbat  oatluB( ii 
to  be  AtiDB  without  a  kiiowledfc of  vhUiki** 
q^miml,  and  tb^t  pimctiiix  'ia  taeduk*  jtdb- 
tlT«  pnc«io«)  >•  leu  jufttifiaU*  in  UiM  imk 
of  medioioe  thin  ia  otbsr.'^-^Tl*  iMkri 
iifdtforti. 


mput  of  aUraJ  duea^CB ;  and  it  to  Uj 

tliAt  no  book  upon  ftoy  ApcciaJ  enbject  hju 
been  tnorc  Hrid<;l_v  {JIvtHboted  tbrOQgboat  tho 
eouiitry  th&n  hu  hiH  Biimirable  trc&tika  If 
4hi*  wurk  b«  Cftrefiiliy  »tuiiicd.  it  wil]  be  «et> 
th»t  two  uijun  idou  run  through  tho  vbolo  of 
wliAt  hu  been  written  \  firrt,  tb&t  a  ftkilfui 

Sexton,  SamueL 

AunI  Siii-RMm  to  th{>  N(fW  Yrrrk  ^ftr  Inflnnu^:  Fi^Itew  dt  ttwt  Anerlcui  0('tl<^f1ttl 

F«llciw  of  the  New  Vark  Acndemy  ot  3iI«rI1ci r>c :  Member  tt  tb«  lr£«lkpkl  fi>Kl«Cj[  UMOwdjrf 
Ni^W  York,  ml)  or  ttac  PncliliontT^  fioclcCj  of  N'l^w  York, 

THE  EAR  AND  ITS  DISEASES.  BEING  PRACTICAL  CON- 
TRIBUTIONS  TO  THE  STUDY  OF  OTOLOGY.  Edited  br 
CHKiSTOftiER  J.  CoLLES,  M.D.  Ocuvo,  47j  pages.  iSSS.  Kuoicf- 
ous  illustrations.    Extra  muslin,  $4.00. 

''''W^  havfl  nunined  tbic  work  with  plnsnn  {  Rpon  1x>miwe<I  vpmioni  nor  upOB  Ofopprt' 
unheautangV'  ptonouti^  it  a  work  of  theory,  tmc  npon  the  aulid  gtonnd  of  Icmfoa- 
tn«riL  The  iDdivLdoaliiui)  of  the  a.atlicir  '  tiuucd  uid  itib^lilieeut  penanal  olwnttiDft 
oot  promiQcntlv  in  iquit  of  it«  pum-  Sucii  a  book  Dr.  Hejtton  h**  tmNhion]  il  ibt 
^*ph»  And  hintA*" — The  SL  Lauit  JfAjMol :  Tolnme  before  na." — A'tne  i'ork  JMie*t  J«ir- 
VournaL  f  no/. 

.  It  is  A  OMfuli  boak  t«  g«n««l  pnc-  1  "It  lb  tho  plwaat  vvt  of  thr  Iterifwr'* 
'■■tiOQw*  udl  A  TciT  importAnt  book  to  epu^-  .  tMk  to  prAise  work  well  done.  TbU  HtaofBl 
late*" — Virginia  Sftdina  Monthlu.  'duty  in  D*ir«  in  cAlling;  Attc-Dtiun  In  Ihr  ««k 

"  In  niAny  rca^xwti  thiH  work  of  Dr^  Sexton '■  natien)  Above-.    Dr.  i^zton  hh*  h-HCMi  t  bixik 
IB  Btiiquo.    It  IB  A  wide  de^MTtttn!  from  the  which  ments  th(^  desoriptinn  uf  iu  lill^piC 
bektcn  pAtti.  And  cnntAtnA  a  Iatkb  Amoalit  of   It  is  a  book  of  'PrACti»J  CotiLributjriiu ivB* 
nutedAl  wJiicb,  hM  never  before,^ so  fwr  *«  we  Study  of  Oiokniy.' -flKj"<iJto  JfrJlraJ 
blow,  b**en  ti«a.tMl  in  any  one  book,  And  mach    Srirgirnl  Jitumoi. 
of  it  hBi^  nfnm  Iwfore  btvia  tmted  in  a  tboniDffh      *'  The  bwk  iriAy  tbetefcrtre  be  tAkn^ 
manner  " — Srifn<^,  New  York.  i  Be«teil  imB<e  o(  the  divuet  wfalc 

In  tiiik  B^  of  oompjUtion,  when  tb«  boI?  imrily         tht  pb^iciAn  in  gvrifTBl  ; 
•iat  of  «AOh  tww  book  Meiu*  to  be  the  ncltAl  ,  nnd,  m  «nicb.  fi  will  be  foiird  of  Hxf  >ua^ 
-ttf  what  ]|BA  been  don?  hy  enryone  except  the  iervi%  emlincine  aa  it  dit^  tb«  Ist^l  tv't^™ 
witbor.  .   -    ^   it  is  refmbisg  to  tnd  A  book  1  in  dULRDoKt*  And  tmtmeDL"— TAf 
of  ivaI  originmhty,  one  tbAt  ia  bAJMd  Dfiitbcr    BrdUlin^  PhilAdelphiA. 

Von  Xroeltsclie,  A. 

DISEASES  OF  THE  EAR  IN  CHILDREN.    Price,  $i.sa 


Amozy,  Robert,  AJL,  M.B^ 


IJuLiiiii  ifUii  iri^iliiiiiii  ViilliBin-rlitr:  renowcf  tte  AnwaicAn  AcBdewjaf  Aiamaa^'fi 
IvnotavroC  thm  Jtatkal  Btibaot  ot  Uaicr,  Dow4alB  OoUvi  Pv*^*! 


;  MB**' 


ELECTRO!  VS(Sv  ITS  THEORETICAL  CONSIDERATION  ANH 
m  THERAFEUTICAL  AND  SURGICAL  APPLICATIONS 
Illustrated  by  nearly  one  huodrcd  fijie  wood-eogtaviiigs.  Sold  only 
by  sabMz^tioiL 
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Mlectincityn 


Beard,  Geo.  M ,  A.M.,  M.B,, 


yellow  of  the  Now  Yoric  AwtJcmy  ot  MfHlicine ;  Momber  erf  thfl  Amnrlcmii  AcMdnuT  rt  liI>Hll{s1]ie ;  l&tmr 
bsr  of  ttlQ  A  nuirirain  ^eim)lij£LcBl  AnoCiatioii,      t^A  Nbw  York  NeOiDlLag'iml  BooiotJ,  CtC> ;  BlUl 


Eockwell,  A.  B.,  A.M.,  M.D., 


Fe3i:LDir  ol  the  Sew  Totk  Aoatlemy  of  Mndjolne ;  Ifi^mber  of  the  Aneiicark  AtAitemj  of  HciDdnf  : 

IMrofthe  AffiL  irlearii  Kourolt^oBl  AscicutlDD;  £lectro-Uiar«p*utlat  ta  tbo  WoEOAu'e  IIo«pitJil  pf  ttM 
Stnlt!  dC  New  Yock,  eLc. 

A  PRACTICAL  TREATISE  ON  THE  MEDICAL  AND  SUR- 
GICAL USES  OK  ELECTRICITY,  INCLUDING  LOCAL- 
IZED AND  GENERAL  FARADIZATION  ;  LOCALIZED 
AND  CENTRAL  GALVANIZATION;  ELECTROLYSIS  AND 
GALVANO-CAUrtRY.  Eighlh  edition.  Revised  by  A.  D,  RocK- 
WELL,  M.D.  Ojie  voluuie^  8vo,  815  j^agesp  one  hundred  and  eighty^ 
nine  wood-engraving?,    Price,  umslin^  $5.50-  leather,  $6.50, 

fBlThe  impronlon  it  j^vei  at  liret  vijgiit  \»  tmXary  tban  Ihey  really  vtw  " —British  an4 
Rct^  faViSfaijle;  it  is  licwitifuUy  printed,  atid  ^  h'ttreitfrt  ifcdirn-ChiTurgictrl  Jtemew. 
OluAtrAted  with  woodciitH  in  a  way  whiuh  Diui-  |     "'More  itnportAtlt  AHni^irAiice  pcrJiapH  i« 
Q«t  fail  to  be  ino»e  ueet'lU  to  Btudfiits,  I  en  by  tiie  illubtratious  to  thu  obapt«r"j  DrtllQ 

"'The  matter  uf  the  volume,  agDiu,  is  »d*'  mpdun  0|H!nii)iili,  wlii^r)<  tb?  Tiu-i[>ui  luetbodfe 
miiTil'ly  aTrangfid;  bttter  tii^n  in  any  book  o£  of  api'lyinij  tlio  apjiRratiiH  in  Ihti  treatment ci£ 
Uie  kiiui  whicb  1  have  seen.  |  the  diQercnt  nOeaiuinji  in  expliLineci^'— Zondoft 

iief erencci  aro  numcnina  and  accnrato,  [  Jouniai  of  Mental  Hcicnre. 
Ind  wfe  are  delighteJ  to  have  that  which  w& 
lack  M  mnch  in  a.lmDRt  all  citliPT  such  booliA, 
tiaiiiely.t  complete  itidoxt»,  Iwtb  -r^rlfal  a{i<l 
bibUi^faphicaJ.  They  have  piirfected,  if  they 
Old  n^jt  yrigiuate,  ft  nU'Pthod  of  i;-]ucta'i>-tLi;rftpy 
which  thf<y  call  general  faruliution. 

"It  in  a  pltriwijig  featnte  in  the  present  vol- 
<an>»  that  tLiti  uiiHiiacenhf  u]  ciuiep  beaftheif  Jilat 
prviportiuri  to  th«  aucci^eaf  ril,  and  tbat  in  otber 
tn«taneg>  whcrt  AliOcesn  WM  ibCampiitiie  thtre 
ii  no  attempt  to  makti  thiQ  TGBulta  mora  aaiii- 


'^It  is  nnqtrntionably  the  bost  and  Bimplert 

(iatbority  on  thin  subject  at  pn-aent  uaceHiUe, 
ThoE«'  who  want  in  this  conncotioii  to  ba 
nhreoBt  of  the  tiracH  cnn  piirchofe  a  work 
which  will  he  muett  AatiafEbcUpiy  and  reliable.'* 
— y?tcAiJ*'jrtii  jifnliritl  Jf'tinut!. 

'"The  cnmplioAted  methoda  and  nomencliw 
tiiT^s  that  have  (iifiheartL^nc-d  the-  }juxE]£d  works 
of  preTiDiiB&uthurj4on  this  branch  of  medicine, 
havD'  becD  pruned  of  rctltgiid^knciea  and  ixin" 
fuimdiiig  jyaouyuiB." — Am.  I*ructition<:r. 


jErb,  Dr.  Wilhelm, 

HANDBOOK.  OK  Kf-EC  rRO-THERAPEUTICS. 
wood-engravm^i.    Said  only  by  subscription. 


Illustrated  by  39 


Rockwell,  A,  B.,  A.M.,  M.D., 


io-theni|Kuti*Ho  tlie  Xcw  Yurk  9  a  l- Womnn'o  HfJ-pttal;  Mnalwr  ot  the  Araerfoan  Ne^mtoglt 
cal  AMJL'iaiiini ;  FcUnw  ut  iht  Kuw  Yiirk  AtiwilPEnj  of  jl«tIicLDc ;  Ucmtwr  of  tttb  Kb*  Y™r|i  Conuty 
HMitMi  Bocieny.  etc. 

.CTURES  ON  ELECTRICITY  (DYNAMIC  AND  FRANK- 
LLNIC)  IN  ITS  KELATJONS  TO  MEDICINE  AND  SUR- 
GERY. One  volume,  SvOj  122  pages^  illustrated^  muslin.  Price, 
$1.25- 

"Pontiiins  all  that  is  practidaJ  atid  UBeffll  on  "Thesp  lectdrcs  embtaMi  tho  more  impor* 
thit  inhject  to  tho  practitionci ;  it  is  concim  tant  practiicsl  niatten,  a^i  the  raanipnlationH  of 
xod  interentin^  io  tend,  and  shcald  be  in  tho  apprLnttuA.  and  the  ti>c-|ila  of  di&eM«  whi>re  eltn- 
faiDd«uf  ev^ry  practitianer/" —  Western  f^nccL   tricity  will  pramise  the  oioat  good.'' — Oitntetric 

"  PratrtitirjDcrfl  wi^hin^  ir\  obtiiiin  a  knowl-  i.artrti'^. 

of  the  incthodB  of  applyin^r  and  indic-a-  '  "  At  the  close  <yt  the  book  there  ^rc  a  scriH 
tioRA  for  nf<ing  electricity  in  the  trratmcnt  of  of  pithy  piLmgrapfan,  giving,  in  plain  langaAge, 
dimu*,  caanct  find  more  uaofnl  infamiatinn  tha  practical  appUcationH  of  the  ditTercnt  cni-' 
fa  *«naJ]  rnmpiutj  thou  iB  contaiued  in  the-e^  rcntB  to  varioaa  affcrtinno,  av  flbown  liy  tha 
Ipfltiu**,  Wt>  take  pleafflUe  i"  comtneiniitig  it  perflanal  experience  of  the  Trriter,  and  thoFC  of 
to  Uieir  aoCice." — Canada  Jvufjmi  of  JtctiirM  ^  oth^r  oompotcut  jpecialintA  " — Medical  i£w> 
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Embryology — Diseases  of  ike  Eyt. 


Minotf  GharleB  Sedgwick, 


Awtifitaci  l'rulR<«i>r  i>r  Uintulug^  And  Embryology  lu  the  Hiirvkrd  Kedl^  ScbDol,  BcftOB. 

HUMAN  EMIiRYOLOOY.    Royal  Svo,  S25  pages,  463  mustmtlonr. 
Price,  extra  muslin,  $1^.00. 


"■  Thii  is  ftJic  moBt  not*^worthy  work  in 
Knjjliisli  upon  fmlirj-o]"^  tliat  h&s  appearpii 
■inoc  tbr  jiiiljUctttiuD  uf  F.  Mh  Bo-ifotir'a  well- 
knnivii  Compantive  Kmbryolofiy.  When  we 
t&kf  into  ftcpoiinl  tbp  innate  iHffioultipH  of  the 
ftTiMcct,,  it  16  BJnailng  to  finJ  bow  this 
bonk  o&a  be  read,  and  ho«  clearlv  Va^  mfor- 
nuktioa  is  put.  It  will,  no  doiibc,  tako  its 
plaoD  HA  the  atamlard  work  ou  thp  Biibjeot 
ikinon^  Knt^nnb-sftcaking  BaieDtists. ^/Jainn. 

'Mt  )fl  prutically  impoHsihlci  for  any  but  11 
Bpcoini  itudent  of  t;niLry(>ltii<'y  to  lio  jnBtic«>  to 
tall  monumont  of  industry.  But  even  tbe 
generEl  raedinal  reader,  who  bu  only  a  nnper- 
fiodid  knowledge  of  the  »iibject,  can  iiiiprecLate 
tbo  years  of  ateady.  paii«ut  work  that  ban 
been  rctjiLired  to  oolLeoi  :vrtd  digest  tbe  mate- 
rial nfxouMKty  to  oomplelt-  nuch  an  exbaustivc 
treabiH.  The  mere  YenlicBtioii  of  tbe  bihito- 
gmphifial  ctifcrfinoH  alone  mn^C  have  reqnired 
montbiief  rpMaroh.." — M^ilical  lifrottl. 

'*  It  ooutAiuA  tUo  r<»i,iLt«  of  many  ycar»  of 
labor  by  one  of  tbo*  areat  jiowera  of  iibserra- 
Uoiu  FKrfectLy  familiar  with  all  tecbnica) 
melbodii,  and  atNM>mpliiibed  in  tbcLr  u«e,  of 
wide  rcadinc.  aiid  of  indomitable  pemcrer- 
aacc.  All  taoHe  qualities  are  ihown  in  tbu 
buitk,  wbich  at  oncse  claimv  a  place  by  ittielf  in 
En^Iiab   Utaratttr«.''' — &Mton  Jfedicul  ond 

"Tbo  hifttoruad  sketch  at  the  end  of  many 
of  tbe  chapter*  makes  tha  book  of  increued 
valu9  to  «tiuls&(«  of  mubrTQlqgy  aa  well  aa 
to  othfira. 


'*The  rcfereooe  liat^  canapri«ns  mlr  net 
articled  aa  were  actu»Uy  retrrrm  Vi  i»  *^ 
oonme  of  tbe  book,  coT«ra  tliiitcviii  pifK 
The  iUantrationa  thronghniit  arr- u  tad 
«XCell(Mit  aa  thev  niv  nuui^roiuL"' — iiiur^ 
Jtiurrmi  vj  ihe  M/dirrtl  SfifncrM. 

' '  We  ar«  certaiu  that  no  hioio]ti<i  vQl  sn- 
mil  this  opportunity  of  obtaminc  * 
treatise  to  eHape  him.    Th?  M-ri - 
will  also  avail  himfwlf  of  tlic  ■ 
which  hofi  so  geneniu*ly  bcrn  ailn. 
publtsber*,  of  posbeMing  a  work  vhwh  suiii 
an  era  ia  bidlogKAl   progTcu. "— M.  j>n» 

Thti  w»rk  can  acarcfly  rtswii*  juiiljuf  la 
a  shurt  review,  for  each  ubautcr  ilnens 
speoial  meution  and  praiap." — MotUrtal  Jfn^ 

""  Biologiats  will  find  not  tmh  ra-J 
comprRbenitiTC  treatnaeijt  of  tbt-  > ' 
cal  Bubjpcts  prupetly  w  i^ImI.  ^  - 
many  prDblem»  of  morpbotni^y,  1 
And  geuerai  biology.    .     .  .1-: 
innatrated  by  fonr  hnndi^l  .\v-\ 
t.ae  en^avings.  niatiy  of  tl 
dclioata  character,  moctlv  ■ 
autbor,  and  nearly  all  special h  'i: .  >i 
m.ired  for  this  woik." — iUtluudim  Mnt*» 
JoHriiiiL 

"Tbwe  bas  been  nothing hitlurto  pnit| » 
Domprchnuive  a  riew  of  Tftt^bnU*  tnnw^ 
olcpgT,  nor  any  book  better  ada^rtcd  U>  tk 
neecU  of  the  lectnrer  who  wijihr*  u>  btailk 
up  hia  knowledge  previons  (o  prc*«uhng  liia- 
idf  before  hia  ctaas.'* — Jf^fiiem  .V/M. 


Noyes,  Henry  D.. 


FrcbtMref  OpIkthKltnolcvy  Mil  Ototdiry  Id  IhHerae  HtMrital  llettlal  Oon«BC :  BMratlfT SiapM >• 
UwHvw  York  £>-«  aaJ  Em  Lndrtnacy  ;  tccBiLtJ]r  PftsilcnL  t>c  the  AOMfWa  OpbttelaetBllCil M 
tty.  Ota. 

A  TEXT^BOOK  ON  DISEASES  OF  THE  EVE.  Second  revistd 
edition.  Royal  octavo,  816  pages,  richly  illustrated  wiih  chrou"'- 
lithographic  plates  and  269  engravings*  Price,  bound  in  extn  ruuit'Cr 
$6.00 :  in  sheep,  $7.00. 


"It  ia  tnll  aad  elabocato  in  all  matter  of  ' 
{HMtkial  itapoiiadiDe,  fumishin;  to  both  tbe 
■immaliat  and  (vuitem  pratrtitkuier  aootnpltte 
wuk  at  nfitnua.  — PrmHiee. 

**1A  pMSbli  wo  mMJn  pouita  ot  aapralatiT* 
4»(jlnm  Ufli  H  U  dilGoBK  a«l<:ct  any  r>of - 
tMB  fat  apcoia]  pntiKL  and  this  fart,  to  oar 
■and.  i*  w  tusnaat  enlo^  tbfel  e^nld  be  be^ 
•lowM  lUMUk  iU       rfc*^  antboE.*— TW  Cmti-  ' 

"  On  tile  «bat«s  w*  niul  a^y.  ia  ItuiiM  to 
<nn*lir«a.  to  febe  anthot.  and  to  tb*  fmbliabw, 
HuX  il  u  tlw  beat,  nefttosL  aad  dsMaat  toxt- 
book  00  o^vhthaliB^Uogy  th%t  kaa  b#«>«  oar 
(ood(«ftnMto«Hiwa».''  '^^'^oj^^  ^mMmmA. 
stMuU  ftn*  %ttd  ftlbow  nX^  mWw*  —  »«faJ« 
JMiMi  mmd  Smrrml  * 


"  The  book  before  n»  ia  a  brilbani  -^-t 
nial  of  tho  ert^nsi^e  knottlet^a.  ■ 
tnoe.  imttring  induBtcy,  and  Gterar'  < 
its  evtebcmted  author,    li  preamta  tit"  '^'-'^ 
Atand-pfldnt  of  ophtbalmoldRT  toon  flO">l^ 
ly  than  toy  «tber  text-bcmk  in  iSu)  Bbc'"* 
lauKuan,"— fndpfiV  Ar^ftirn. 

"^^Tw  ia  (he  moat  Ocnnplete  ami 'T^'"^ 
tr«ati»  Dpon  tbe  diieaaea  of  tha  «y»  Uv*  ^ 
yet  brtm  wtiCteq  by  u  iLBMicwC"— 'J'^'^ 

"  Tbe  entire  krnatH*  ia  nnaiM  I? 
mpitit  of  art  extended  •cEpen«a«r.  *^ 
sianLtr  crident  thai  t^M  pm  b  vWdrf  V 
na«  wbf?  baa  acca  ud  is  ^wH?**  w*A** 
ttJwv^  <A  li^u^  W  writoa."— rtoV^ 


PUBLICATIONS  OF  WTTTJAM  WOOD  &  COMPANY. 
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Dueaaes  of  the  Eye — Fevers, 


Kanthner,  Ludwig, 

B«J«1  Froteiwa  ol  tha  Uolvenl^  of  Vlmiiu. 

THE  SYMPATHETIC  DISEASES  OF  THE  EYE.  TransUtcd 
from  the  Genuan  by  Warren  Webstjcr,  M.D.,  Jambs  A.  Spauld- 
INO,  M.D.   One  volume,  lamo,  220  pages,  muslin.    Price,  $2.00, 

Knies,  Dr.  Max. 

THE  EYE  AND  ITS  DISEASES,  IN  RELATION  TO  THK 
DISEASES  OF  OTHER  ORGANS.  Translated  and  edited  by 
H.  D.  NoYKS,  M.D.   (In  Press.) 

BooBa»  D.  B.  St.  John,  ILD.,  and  Ely,  Edward  T.,  M.D. 

OPHTHALMIC  AND  OTIC  MEMORANDA.  One  volume,  33mo, 
298  pages,  muslin.  Price,  li.oo.  (Wood's  Pocket  Manuals.)  Fourth 

edition. 

extiemely  nHfnl  work  to !  "  As  a  concise  treatise  on  the  diseases  of  the 
■nneral  pnetitionera,  ooatainiog,  as  it  does,  eye  and  ear.  the  '  Meraorandnm '  is  all  that 
the  oream  of  the  subject."— C/mt>.  could  be  desired.  It  fulfils  all  that  its  anthers 

**ThiB  small  book,  thongh  containing  only  \  promine." — Weatern  Lancet. 
290  pagea,  giTes  mo«t  of  the  important  pointo        We  have  rarely  seen  so  small  a  book  em- 
in  boin  o^halmology  and  otology.   Its  style  |  bractng  so  maoh.'*— i%ilaiiefpA<a  Mtdietd 
Sa  Tcxy  eondse,  thongh  not  devoid  of  clear-  1  Tima. 
MM." — Lancet  and  Obwrver.  I 

TEXT-BOOK  OF  DISEASES  OF  THE  EYE  (American  Series 
of  Medical  Text-Books.)   (In  Press.) 

Schmidt-Bimpler,  Dr.  Herman, 

Trottmot  of  Qphtbalmology  and  Dbieases  of  the  Ophtbalmosooplo  CIIbIc  at  Uarbuig,  Gennany. 

OPHTHALMOLOGY  AND  OPHTHALMOSCOPY.  A  Complete 
Treatise  upon  Diseases  and  Injuries  of  the  Eye,  for  Students  and 
Practitioners  of  Medicine.  Revised  and  edited  by  D.  B.  St.  John 
RooSA,  M.D.,  Professor  of  Diseases  of  the  Eye  and  Ear  in  the  New 
York  Post-Graduate  Medical  School ;  Surgeon  to  the  Manhattan 
Eye  and  F^r  Hospital,  etc.  Royal  octavo,  571  pages,  illustrated  by 
183  wood-engravings,  and  by  three  colored  plates.  Price,  extra 
muslin,  $6.00. 

Stellwag  (von  Carion),  Dr.  Carl, 

frolestor  ot  OphtbalmoloKr  In  the  Imperial  Boyal  TTnlTerrity  of  Vienna. 

TREATISE  ON  THE  DISEASES  OF  THE  EYE,  INCLUDING 
THE  ANATOMY  OF  THE  ORGAN.  One  volume,  imperial 
8vo,  915  pages,  illustrated  by  wood  engravings.  Price,  muslin,  $5.00  ; 
leather,  $6.00.  This  work  is  nearly  "out  of  print,"  and  the  few 
copies  remaining  have  no  colored  plates. 

Xoore,  John  William. 

A  TEXT.BOOK  OF  THE  ERUPTIVE  AND  CONTINUED 
FEVERS.  8vo,  535  pages.  Illustrated  with  lithographic  plates  and 
temperature  charts.    Price,  $4.00. 
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WUboh,  James  C*, 

AtUndtng  I'hffijclan  tri  the  Phlladfilp^ln  HoNpltiil,  by  Kit  HtmplUL  ct  ttit  JtOlDnm  3Ccdkm)  Ooltflcai 
ariii.  Jjeatnrer  or  V^yuea}  DlAgncwkfl  a.t  thn  JtSeraoa  UodUnl  OoUqf«i  fftlDV  of  liia  CvU«K«  OC  fir 
flJciiiift,  I'hllAiielphiaj  eb:. 

A  TRKATISE  DM  THE  CONTrNUED  FEVERS.    Wiih  an  imro- 
duciion  by  J.  M.  Da  Costa,  M.D.    Sold  oQly  by  subscription. 


Chrobak,       and  G-randin,  £.  H. 

EXAMINATIONS  OF  THE  FEMALE  GENITALS.   8vo,  300  pages. 
Subscriptiofii 


Tritacb, 

THE  DISEASES  OF  WOMEN.    8vo,  35?  pages.    (Wood's  Library.) 
Sabscription. 


Grandin,  EgWt  H.,  M.B.^ 

C^ulmiDTi  8«-tt[>n  nn  Obrt^tricB  sad  Gynprnlfi^,  Kaw  Terk  AfiMwjr  of 'kMi'HnM  OtHtetiic fiiUfMQ. 
NVw  York  MaLerniLy  Ugciplu] ;  UbtteUrlLljkD.  N?w  Sork  InlftUt  AjjIddl,  etc. :  uid 

Gmming,  Josephus  M.D., 

Infltntci/>r  in  E1n-tn>Thora()eiit!{v>s  Nrw  York  Poa-RrftdiiBte  Ural  Id  School  nn^  HofplMl  £  OfDCOcliiillit 
to  aivervlew  lUit  tot  Wmnua  ;  KlecLTo-dyiwcoluft^  North  mttura  Di<|ienaiiry,  etc. 

PRACTICAL  TREATISE  ON  ELECTRICITY  IN  GYNECOLOGV. 
lllusirated,    Svo^  iSo  pages^  mu&lin.    Price,  $2.00, 


The  ftathors  of  thi?  work  Wfiii-e  ur  are  «n- 
tit]>Bd  to  the  credit  of  lin-viii^  prepared  the  btit 
fareBtiBB  iliBt  bnti  appeared  nyv  tit  thn  prcs^ut 
tima.  ui  tliie  Potititry,  01*  tlie  mibject  of  it* 
title" — Buffalo  Mndiftil  and  ^urgiinl  Jovr- 
hat, 

"  U  comprises  the  gist  of  the  aubioot  frnm 
all  Credible  aaurcHfl^  i*  nhiiDdsntly  illiiKlitit^ii 
with  exo&Ueut  CUtA  of  tnstrumeota  and  oper- 


ative proc  pilar  PR,  iuid  is  gatten  np  in  the  ex* 
cellent  ilyle  cciKnqon  to  ihv  ptibliaheri. "— 
Tf>e  ^ianitarian, 

"  One  can,  frxura  thi*  work,  Icam  ml\  lh»t 
ii  ntuwifd  to  «iicct6»fuUy  mfply  Ih't*  a^Qt  in 
gVticcolonieal  pt»otiM."— TAe  t'atifornia  Ho- 

"  TSa  fihynoiAn  who  bfto  a  hnttery  abould  fat 

without  it." — Cati/oruia  Madi^t  Journal, 


Hegar,  A.,  and  Kaltenbaoh.  B, 


A  HANDBOOK  OF  GENERAL  AND  OPERATIVE  OYNECOI^ 
OGY.    8vo,  VoL  L,  352  pages ;  Vol,  II.,  354  pages,  Subscnptioii. 


Muller,  F„  and  Borner,  E., 


STERILITY.  KRRORS  OF  DEVELOPMENT  OF  THE  UTERUS. 
ON  CHANGE  OF  LIFE  IN  WOMEN.  Svo,  383  pages.  Sub- 
ftcnpUo 


FDBUCATIONS  OF  WIJAH  WOOD  k  GOBfPAmT.  IS 


Gynecology — Histology. 


Oart,  D.  Berry,  HJ)., 

LaolDrar  OB  mdvUBry  and  IKmun  of  WoBMD,  Stiboolof  IMldaai,  Xdlnbnift,  tta.,  flto,;  and 

Barbour,  A.  H.,  M.D., 

Ajiriitant  to  the  Profonor  of  WA-wiUrf,  Unlventty  of  Edlnbugb. 

MANUAL  OF  GYNECOLOGY.  Volume  I.  Illustrat.d  with  eight 
plates,  two  of  which  are  in  colors,  and  one  hundred  and  ninety-two 
fine  wood-engravings.    Sold  only  by  subscription. 

Volume  II.  Illustrated  with  a  lithographic  plate  and  two  buodred  and 
nine  fine  wood-engravings.    Sold  only  by  subscriplion. 


Olshausen,  B. 

DISEASES  OF  THE  OVARIES.  8vo,  414  pages.   lUustiated  Sub- 
scription. 


Skene,  Alexander  J.  C,  M.D., 

Prof«M«OT  of  the  IMmmm  of  Womam  fn  the  Long  Inland  CoUeire  BcwplUl ;  Fellow  of  tha  AmcrriCMi  Ojme- 
oologies]  Sooi^ :  ComipoDding  Membor  of  tb«  Oyneoologloal  Bode^  of  tbe  Connty  of  King^  md 
of  the  Obrtotrlat  Boctaty  of  New  Xcafc. 

DISEASES  OF  THE  BLADDER  AND  URETHRA  IN  WOMEN. 
Second  revised  edition.  8vo,  374  pages,  illustrated,  muslin.  Price, 
$300. 


Tait,  LawBon,  H.D. 

DISEASES  OF  WOMEN.  A  new  edition,  with  consiHerable  additions, 
prepared  by  the  Author  expressly  for  Wood's  Library.  This  very 
compact,  userul  book  makes  a  volume  of  304  pages,  with  illustrations. 
Sold  only  by  subscription. 


tut,  Edward  John,  KB. 

A  HANDBOOK  OF  UTERINE  THERAPEUTICS  AND  DIS- 
EASES  OF  WOMEN.  Fourth  edition.  Sold  only  by  subscrip- 
tion. 


imier,  Maurice  If M.B. 

See  page  18. 

Xonllin,  C.  W.  Hansell. 

SPRAINS,  THEIR  CONSEQUENCES  AND  TREATMENT.  (Re- 
print  from  Medical  and  Surgical  Monographs.)  8vo,  aai  pages, 
parchment  muslin.    Price,  $1.50. 
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Hygiene — Juri^fmbdmc^ — Joints  and  ICu/netfs, 


Buck,  A,  M.D. 

A  TREATISE  ON   HYGIENE  AND  PUBLIC  HEAl.TH. 

various  authors.  Edited  by  Ai-BERT  H.  Buck,  M.D.,  New  YorL 
In  two  volumes,  royal  Svo,  701  and  657  pages,  llluslrated  br 
numerous  wood-engravings.  (Subscription.)  Price,  per  volumt,  ia 
muslin  binding,  $5.00 ;  in  leather,  $6.00 ;  and  in  morocco,  t^.y 


Farkes,  E.,  H.B. 

A  MANUAL  OF  PRACTICAL  HYGIENE.  Edit«)  by  I".  S. 
Frakcojs  de  Chaumont,  M.D.  Sixth  edition.  With  an  Appends. 
Giving  the  American  practice  in  matters  relating  to  hypenc.  Pre- 
pared by  and  under  the  supervision  of  Frederick  N.  Ov^fs,  Cinl 
and  Sanitary  Engineer  Two  Toluroes  in  one,  Svo,  94(3  pages,  Il- 
lustrated with  nine  full-page  |>lates,  and  Itine  waod-eograWngs  mii^ 
binding.    Price,  $5.00. 


fiarwell,  Eichard,  F.It.C.S., 

Surgeofi  ChAiin^  Crvm  Hi>«|>[t*1,  etc. 

A  TREATISE  ON  DISEASES  OF  THE  JOINTS.    Illusintfd  tj 
numerous  engravings  on  wood.    Sold  only  by  sub^ipuon. 


Witthaus,     A.,         And  Becker,     C,  Esq. 

MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY.  Four 
umes,  Svo,  bound  in  cloth  and  leather,  at  $5.00  and  $6.00  t 
lively.    Subscription.    (See  page  65.) 


Dickinson,  W,  Howship,  M.D.,  Cantab,, 

Fellow  of  lb«  Rpj.'r1  C-<ille?p  of  PhysliHuTiP ;  iTjjriclsn  to  fii.  Ororg^'s  Ff«tpit»l ;  Smior  miTiUlli 
UMpltltJ  for  Blck  Cblidrvn  ;  C<>rr«<poncUDg  Mcmlwr  ai  th*  AcmJefny  of  U««liciA«  ai  Rmt  T«k. 

ON  RENAL  AND  URINARY  AFFECTIONS.    This  volume 
eludes  Ihe  work  of  which  the  volume  on  Albuminuria,  publish 
Wood's  Library  for  1881,  is  the  tirst  part,    Sold  by  ftubicrip 
only. 


Porter,  William  Henry,  M.D., 

pitikj ;  curttor  iD  the  PmbTtefiUL  HMploU. 

A  PRACTICAL  TREATISE  ON  RENAL  DISEASES  AND 
NARY  ANALYSIS.    j6o  pages,  one  hundred  iUuatratioos,  V 


PUBLICATIONS  OF  WILLIAM  WOOD  k  COJiPAJlin?.  15 
Diseases  of  ike  Kidri^s  mid  Liver, 
Frerichs^  Br,  Fried.  Theod. 

A  CLINICAL  TREATISE  ON  DISEASES  OF  THE  LIVER. 
Translated  by  Charles  Murchison,  M.D.  In  three  volumes,  8vo. 
Illustrated  by  a  full-page  plate  and  numerous  wood-engravings. 
Sold  only  by  subscriplion.    Sfee  second  page  of  cover* 


MiUard,  H.  B. 

A  TREATISE  ON  BRIGHT'S  DISEASE  OF  THE  KIDNEYS; 
ITS  PATHOLOGY,  DIAGNOSIS,  AN D.TREATMENT*  Third 
edition,  revised  and  enlarged.  8vo,  jJz  pages,  numerous  originaJ 
illu  strati  on    extra  parchment  muslin,    Frice,  $3.00. 


**It  Is  nwre  that  we  6nd  a  book  bo  evidenti? 
the  reBnIt  oE  cureful,  origimsil  study,  bo  frpab 
from  the  bed'dide,  wo  may  «a.v,  us  the  one  be- 
fote  iiH,"— J/'f.-f/if«r  ami  fiHryC'i)  Hff'nrttr. 

''Few  W»kq  come  upon  mir  talilf^  whiob  re- 
cetvt!  greater  Attention  thiAn  tlua  one.  It  ii 
we!l  worth  A  careful  aUwIy  Uv  tbnsf  wJio  desire 
to  bovome  Bcuuaintcd  with  the  ttiorhici  condi- 
tion tif  tbo  knUieyH." — Jffiiirfil  JintUtin. 

*  Of  the  manv  books  ih&tr  have  hcen  wTitt>^ 


BboaM  have  iu  hU  UhriiTj',  Cot  only  bo  be  aa 
\%K  ^helvea^  but  to  be  tliuI  And  Btudiisd." — Tht 

*'Ib  in  Boni>LMvhat  n  relief  tii  now  wid  tb^D 
cbftUtJe  npon  B  new  book  nut  Ixiru  of  Mifiaoii, 
with  ita  tm^'ni^lt"  at'ick  togHber  by  «  tnote 
or  ]«M  ^l)fi«iv»  ftemfnt  of  fiuppoaition.  No 
one  can  rise  frtun  itn  [)ettiBal  without  conoed- 
ingtoit  the  luarkaof  tnouglitfiil  arraotfemeat, 
of  oleamcm.  ami  ootjaoii'dtious  lilior*.  Thtie 


on  RpeoialBLibjecta  wltliinthe  lastfew]'E&rn,  we  i  charooterH  have  been  officially  r(?>;cgniu'd  in 


bave  have  oiot  with  no  one  that  has  i^ivon  m 
rauoh  aatlBfacttoti  as  that  before  ua  From 
the  bn^ahing  to  the  end  the  bonk  bofnre  ub  i« 
like  an  p^g.  in  that  it  i»  full  of  mrst,  ao  good 
tiiat  we  cannot  give  preference  of  one  pnit  to 
■oother.  It  ifl  a  Book  every  ynun^  practitioner 


authoritatWiO  quarter*  alreftdy.  The  work  ift 
A  time])'  uDe^  Ite  coucifte,  practicabln  dir^c] 
tions  fur  oheniKffl'l  exAmibstioTia.  a^d  iLa  Aug- 
gpBtLonft  u  to  abmate  aoiil  Turious  mitiertir 
vatcm,  are  of  do  minor  vaiae/*— A'fw  Vprk 
Jfedical  7'itxkst, 


Stewart,  T.  Grainger,  M.D.,  F.R.S.E., 

FDlIov^af  the  R<nya]  Dollrgr  ot  Th^T'^'HAnii :  Phynfdan  to  the  IlojaL  iDflrmaty  ;  Leottirar  oa  Clinical  Mwt- 
Iciiu ;  fiimirrly  I'lit^iabuiirini  to  the  KovhI  lnflrnwry  :  Lecturer  In  Oenrrat  Patlni'logy  nt  Siirswmi* 
HaEL,  Bud  I'hr^klmi  to  the  i{u>*l  HtMprt.-.i  for  Sidk  ChUdren  ;  Extraordlaary  Ueoibcraad  fwroei'l/ 
ftitddeiit  of  tfae  Eiii^-at  M»<1  iral  Poclctjr  of  E<l|afaurffh. 

CLINICAL  LECTURES  ON  ALBUMINURIA.    8vo,  a6i  pages, 
extra  muslin.    Pricey  $3.25. 

"  Hi»  chapter  upon  CyatiicB]  Albuminuria,  a  I  "  The  book  wmpriae*  the  anthor'a  lecture* 
nibj«ot  of  so  much  prei»i.'nl,  cooHiiti: ration  on  !  deliveretl  at  varioriit  tiuu>«  diinnu  the  p&*t  two 
the  part  nf  invi^Kti^^t^ir^  in  thin  Hpedisl  depart-  |  j^can,  and  Is  a  very  oUnr  cspocitinu  of  a  very 
m^nt  of  medicine,  must  needs  be  read  in  its  important  subject.  .  .  .  Albuminuria^  from 
entiretytulw  ap|irtKiiate(j.  Hin  remarks  ujmd  cTcry  cause,  is  fully  dincuswd  and  tb^  treAt- 
the  therapy  of  Albuminuria  are  full  of  wiM,  <  meiit  gi^«n.  An  excclknt  Hat  of  references 
pnotioal  suKgefltinna,  the  direct  rennlta  of  alia  appended." — Jfarj/tand  Jfedical  Juumat, 
wide  clinical  experience. — Jftdical  Hegi^ttr,  l  BAlomon. 
Philadelphia.  ' 


A  PRACTICAL  TREATISE  ON  BRIGHTS  DISEASE  OF  THE 
KIDNEYS.  One  volume,  Svo^  334  pages,  illustrated  with  seven 
lithographic  plates,  clotb.    Price,  $4,50, 

"Thin  it  ■  valqable  co&trtbutioa  to  thft  I  dfi^tinet  forma  with  which  the  name  of  Btight 
■tndy  of  a  cU«8  of  diseaacB  wbicb  haa  enlisted  I  is  itia«parablv  and  lionnrably  an^nnciated.  .  ^  . 
a  great  amoimt  of  Uborioti*  invtstigation  dor- I  "The  (ubject  tlitoughout  ia  Lanrilert  by  a 
ing  the  last  twetity  or  thirty  yeari.  It  ii  an  ^  master  min^  To  the  general  practitioner, 
OrfgiMl  Work,  illnntrated  wjtfi  plato*,  cjcbibit-  '  and  especially  to  those  ipterciited  in  dineasM 
iiiR  very  jmpr&tei'reW  the  tnorbid  changes  ,  of  the  bidnejn,  the  work  is  inraluahli?/'— * 
wnioh  the  klaneya  tmdergg  in  the  vangus  and  i'a<i/fc  Mtdital  and  Surgitai  JoumaL 
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Matei^ia  MedicUy  etc. 


Fliicklger,  A.,  Fh.D^  ILD., 
Tachirch,  Alex.,  Ph.D., 

LectUrcE       B<t|aiij  wtid  PhftTHl Bootftiory  m  the  rTnlTWTilh?  of  TWrJln. 

THE  PRiNCIPLKS  OF  PHARMACOGNOSY.  An  Jntroducticrti 
the  Study  of  ihe  Crude  Substances  of  the  Vegetable  Kmjjtbu, 
Translated  from  the  second  and  coinpleiely  revised  German  cOiiiwi 
by  Frederick  B.  Puwer,  PhJ).,  Prufessor  of  Materia  Medina  mil 
Pharmacy  in  the  University  of  Wisconim.  8vo,  extra  nuislin,  31c 
pages,  one  hundred  and  eighty-six  illustrationr.     Price,  $3.00. 

"Ttifl  Au  tjjttit  ttifrttor  of  tlie  work,  tite  liiclj  ;  Anitrieiiu  jihintiacT  can  trvW  I*  ooEpiU- 
■ad  uttifMtivo  manner  of  ita  tTcatment,  the  \  lated  upon  cite  ajtidiijQil  of  «iMt  la  lit 
litenr;  referenp^  uid  th«  hnndHome  illuRtra-  1  literature,  aii'l  tLu  modest  wish  of  tbc  tat»- 
tioiwt,  in  naijiber.  all  combine  £0  make  the  <  l&tnr,  that  it  mar  rMwjvv  th*  ippncMIM 
work  A  mofit  valuable  one  far  the  atudy  of  '  wlii«u  it  nient*.  nhorild  ccTt*lDl|'  iMttwffIt 
TP^ta.l>Ie  histology,  prtjliminary  to  thsit  i>f  rno-   hearty  ami  fpoiitniieou*  repouae. — J'tanM 

May»  Charles  H.,  UD*, 

Iiistnicitoi'  Id  Oi>Mh«^1mnl<>ii!f,  N**  York  FolfcUitli^ ;  ud 

Maaoa,  Charles  P.,  M.D,, 

AN  INDEX  OF  MATERIA  MEDICA.  With  Prescnprion  Wrilinft 
including  Practical  Ej^ercises*  Muslin,  £»rice,  $i.oa  (VVcod'f 
Pocket  Manuals,) 

Oldberg,  Oscar,  Ph*D., 

Momix-ruf  tlnrCutDmituwuI  RevMIon  of  the  PliuTaHiipota  of  the  tTnltod  Slate;  Aatiw «( «llt " tl» 
official  rhBTuii.coptBiii,"  '^Ttie  Metric £>iCcm  In  Uatiuioe,"  etc. ;  lonaa^j  Mm11c*1  Van^foidO* 
tJTiiU-d  3tn1«4  MAnni»  Ho4[i1i*1  Service  ^  vi-l  frOfmot  9f  Iftmt*  Uedloa  uk  tba  KaOoMl  ObB^ 

ul  L'Lianiiacy,  Wjishin^ ton,  U.  U.,  eto. ;  atul 

Wall,  Otto  A.,  M.D„  PkG., 

rrofrwir  nl  MUflds  SCsdlca^  The-  npeallM,  ud  rharmacT  In  the  MiMonrl  XedttaJ  Colkp.  at  4* 

MikUriA  MniLcB  Httl  BotMnjr  in  the  St.  LonU  OulIfB«  Pbarnyurr  ;  Uombcr  of  tbt  OsaaMki'' 

A  COMPANION  TO  THE  UNITED  STATES  PHARMACOPEIA. 
Second  edition.    Being  a  Conimeniary  on  the  Latest  Edition  of  the 
Phariuacopteia,  and  containing  the  Descriptions,  Properlie*,  U«». 
and  Doseb  of  all  Official  at^d  numerous  Unofficial  Drugs  attd  Prepi- 
rations  in  current  use  in  the  United  States,  together  with  Pracncil 
Hints,  Working  Formulas,  etc.,  designed  as  a  leady  reference  book 
for  Pharmacists,  Physicians,  and  Students^  with  over  joo  originalU* 
lustrations.    Price^  in  cloth,  $5.00  ;  in  leather,  $6.00, 
^^The  "'Companion  to  tub  United  is-rxTEH  Fuahmacoi'ilia."  ^itea  ni«iBeM;  A* 
timme,  «)-nonvma  {inoliidirig  jlII  comrn'On  or  local  En^clii-h,  tu^tbcr  whb  tlie  (4«inaB,  Fnvk 
Spaai.B'li,  aDil  Snurlish  nmnea),  origin,  habitat,  devcription,  Tatictlea,  KubktitQtton^  adoflM- 
ttona,  Ofinmion  deferto,  niarka  of  qoaUtj^  propertie*,  uaea  and  dna^  of  alj  tbe  drag*  and  do- 
Joala  af  which  it  treat*,  and  under  eaoh  drag  or  chemical  will  be  dcMiibeil  ita  avvanl  prtftt^ 
tiona,  with  formulaa  fcir  makiiig  theaa. 

All  foTTTiiilM  ftr?  in  dcQnite  ((iiantitiei.  Bolidi  bywti^M,  and  lirjoida  nmnJiy  ^ 

measure,  the  official  furomlaa  (ia  part*  bjr  wei{;bt)  having  heea  tranilat^d  at^caratajr  mBmimi% 
io  the  aanir  pl&n. 

The  book  thus  servw  u  ft  key  and  oompanlDn  to  the  Pharmaeoporia,    It  glrM  oolj  mA 

Information  aa  pharmacista  and  phraicifcnii  nioat  freqnentLy  have  ooctwion  to  pot  to  tcMid 
Himb  ill  their  dnily  v(>catLoi]9,  and  hence  'botaniral  ilejicnptiotiB  o(  plantA,  eiccpl  o(  uc  pKl* 
•Mti  iu  drugn,  chemicaiL  priKwaea,  accmmCa  of  tlie  phydological  action*  'of  medkiiiOi  ^1  ■** 
omitted,  atkvl  th«  artt'clcp  trrntetl  of  have  be^  connidered  mihcr  with  re^nnoQ  to  actoldctf* 
difttoni  ftnid  ret^uiremfitki.i     xJhe         hXkAiiha  \;iTiu:tioa  mf  the  pmieacioiu  coaosiMd  MhU  &M 
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Materia  Medica,  etc, — Mioroaeopy, 


Phillips,  Charles  D.  P.,  M.D.,  F.It.C.S.E , 

Lectarer  ou  Materia  Medica,  Westmlnater  HoBplUI,  London. 

MATERIA  MEDICA  AND  THERAPEUTICS.  Inoriganic  Sub- 
stances. Adapted  to  the  United  States  Pharmacopoeia  by  Lau- 
rence Johnson,  M.D.  Volumes  I.  and  II.  Sold  only  by  sub- 
scription. 

MATERIA  MEDICA  AND  THERAPEUTICS.  Vegetable  Kingdom. 
Revised  and  adapted  to  the  U.  S.  Pharmacopceia  by  Henry  G.  Pif- 
FARD,  A.M.,  M.D.,  Professor  of  Dermatology,  University  of  the  City 
of  New  York,  This  practical  book  forms  a  volume  in  this  series  of 
327  pages.    Sold  by  subscription  only.   See  second  page  of  cover. 

Fiffard,  Henry  O.,  A.M., 

MATERIA  MEDICA  AND  THERAPEUTICS  OF  THE  SKIN. 
Sold  only  by  subscription. 

Soth  (Otto). 

THE  NtATERIA  MEDTCA  OF  MODERN  MEDICINF.  Trans- 
lated from  the  German  Edition  and  adapted  to  the  U.  S.  Pharmaco- 
pceia.   Octavo,  350  pages,  brown  parchment  muslin.    Price,  $2.00. 

Carpenter,  Wm.  B„  C.B,  M.D.,  LL.D. 

THE  MICROSCOPE  AND  ITS  REVELATIONS.  8vo.  Vol.  I.. 
388  pages;  Vol.  II.,  354  pages.  One  colored,  twenty-six  plain 
plates,  and  five  hundred  and  two  wood-engravings.  Two  volumes  in 
one.    Muslin.    Price,  $4.00. 

Frey,  Heinrich, 

Frafanor  of  Umlicino  in  the  UniTonity  of  ZarlciL 

THE  MICROSCOPE  AND  MICROSCOPICAL  TECHNOLOGY. 
A  Text-book  for  Physicians  and  Students.  Translated  and  Edited 
by  GEf).  R.  Cutter,  M.D.,  Surgeon  New  York  Eye  and  Ear  Infirm- 
ary ;  Ophthalmic  and  Aural  Surgeon  to  the  St.  Catherine  and  Wil- 
liamsburg Hospitals,  etc.,  etc.  Illustrated  by  three  hundred  suid 
.eighty-eight  engravings  on  wood.  One  volume,  8vo,  660  pages. 
Price,  muslin,  $6.00;  or  colored  leather,  $7.00. 

**A  oomplete  exposition  of  the  sabjcct,  |  "TtioM  who  are  fftmiliar  with  Frey*B  kdniK 
thoraughl;f  iadiApenvable  to  the  practical '  rablo  manual  wilt  feci  grateful  to  Dr.  Cutter 
nieioaoDpist.** — (jhitago  Medical  Journal.  i  fur  his  very  readable  tramJation,  which  ena- 
The  work  ia  proBoated  very  modcatly,  yet  I  bles  our  American  and  Ko^liMh  atadeuts  who 
we  find  it  not  only  very  aocnrato  in  all  its  do-  are  nnacquainteil  with  the  (Scrroan  tonf^e  to 
taiU  of  process,  b»t  complete  bh  regards  varic-  rarticiitatc  in  the  iniitnictiontiof  the  renowned 
ty  of  topicR  treated.  Thu  condonsed  style  uf  Zurich  profcBRur.  Thcoo  directions  for  inves- 
tbe  aathor,  tiie  fatmosn  of  his  nature,  together  [  tigation  posncsii  an  especial  value  to  the  Amer- 
with  his  uU'ierstandin^  of  hintol<^,  permit  ican  observer,  on  account  of  the  explicit 
u  nnbiaMeddiftcusflion  of  nearly  allqaefitiont  manner  in  which  are  described  the  manifold 
of  microflcopio  anatomy,  and  many  of  obscure  improved  methwls  of  demonstrating  tlit<  vari- 
patholo^.  The  rulea  for  testing  and  s'^lcct-  ous  structures  in  their  healthy  or  diiteased 
mg  an  instrument  are  especially  valuable  to  conditions.  To  sum  up  all,  we  think  that  this 
one  about  topurohaso." — Xtw  ^ork  Journal  liandpome  volume  U  one-  which  the  working 
itfMaiidnt,  microscopist  cannot  afTord  to  du  mthuut"— 

I  VhUadelphia  Medical  Timet. 
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Microscopy — JJiaeases  of  the  Nervovs  System, 


A  Courae  of  Normal  Histology  lor 
Medicine.   Oclavo,  ai 7  pages,  Vntx, 


'  We  Imow-  of  DO  book  eoual  to  *hh  fw  n 
dents  who  wtiUi  tQ  Vske  up  tAMsCwIvirf 
cluriiiffTaafttkra,  orCo^p^iK:1JUotlM^i1rtlCL 
had  (io  lAbormlorr  advuta^pm  dnrliiK 
Dur  Uzne  now  lo  deTivbe  to  work  in  r 
iciiools,  <tai  dnlre  to  gain  boom  m— 
iiiic:roiU30[iy  for  tea  practical  IBM.  TTy^ 
vtimm  Ihtt  the  reader  has  a  fair  kiurvMor 
gnwi  automy.  hut  Imo  w«  nociilng  of  hkuiv. 
Tlie  Llltiitraii)ms  an>  (fne  and  bfc  dle^itMlT  rv- 
fra-Wng.  [D  that  th^y  or?  oat  of  ihe  stMnmniie 

jvan  Id  other  pubUcatiaaa  -  CotHmbm  ibim 
JoumaL 


liiller,  Maurice  N.,  M.D. 

PRACTICAL  MICROSCOPY. 
Students  and  Practitioners  of 
extra  muslin,  $2.00. 

"This  book  wi^  vTDuId  commead  most  hl^bl^. 
There  Ifi  nn  wont  of  pxcelleat  books  on  the  name 
Hubjet:!,  but.  nft  a  mie,  11187  adapted  for  tbe 
ivclvani^  »[udt>[itaB(J:  skilled mienMOCiptFt.  Tbe 
majuHt/  of  doctor^  who  bAVe  oilcrowwpeB.  bow- 
e  wBr,  have  not  had  the  adTaotages  of  miidem 
laboratory  traliiLiis,«iiltotiieRi  a  work  trhicli 

Efvea  the  procenes  for  Che  preparaUo»  iwit  es- 
Ibltioll  of  Uawiifig,  wlitcb  ax.?  Rlmplo  and  prac- 
tical and  free  from  detaitti  of  t-eohnlquit  opptic^a. 
ble  only  to  llie  fmert,  will  Uj  ot  pmat  a^rvi-x. 
AEoIn,  Eho  worfe  dlir^.TS  fmic  nianr  more  retea- 
tiuuti  WDrks,  ir*  that  Ihu  iUustratlonii,  v-hLh  aro 
uuKiortiuH.  are  mostly  ortpufll,  b-.iag  mjiii  ilio 
flHlbor'spon  drawlnca."— iftiifato  Mviical  <xrui 
Snrffical  JoUrttai, 

Blandford,         M.D.  Ozon. 

INSANITY  AND  ITS  TRPlATMENT.  Lcctuiea  on  the  Trcatnwnt, 
Medical  and  Legal,  of  Insane  Paiients.  Third  edition.  To  which 
is  added  Types  of  Insanity,  an  lUtistrated  Guide  in  the  Phrsicri 
Diagtiosia  of  Mental  Disease,  by  Ai  i,an  McLane  HAMri.TON,  M.D.. 
one  of  the  Consulting  Physicians  to  the  Insane  Asylums  of  Nw 
York  City  and  the  Hudson  River  State  Hospital  for  the  Insane.  Il- 
lustrated by  ten  plates  from  phoiograjihs  of  cases  selected  as  lyjw. 
with  descHittive  ifxt.    Sold  only  by  subscription, 

Bramwell»  B, 

DISEASES  OF  THE  BRAIN  AND  SPINAL  CORD.  Soldonljiij 
subscription. 

JDana,  Charles  L.,  H.D  , 

pFofcwor  ot  NervoM-'  an.l  itenLn:  Dl-«wi  In  ihp  Ni-*  Torlt  PM^Sfadtutc  Uedkal  St^otA.  trf  ti  Ik* 
month  Mmlleai  Colligi^ ;  Vlaittna  Fhj«iicUit  lo  Dclle\aff  llo^Cal,  etc. 

TEXT-BOOK.  OF  NERVOUS  DISEASES.  Beinfi  a  Compendium  for 
the  Use  of  Students  and  Pracliiioners  of  Medicine.  Third  edition. 
(American  Series  of  Medical  Text-Books.)  Svo,  551  page*,  mo 
USuslrations.    Pfice»  $3.25. 


iii««a«««  of  the  Derroaa  rrrtem  in  »  Tolnwot 
very  inoderaie  riie," — -VcrMirrtfnra  IavM 
"  The  work  be-fore  ns  ii  one  well  nwliy 
Domtnendiitioa.  aoil  at  far  an  tt«  limHt  viH 
permit  reiirewnt^  in  a  cnndeowd  fonn  lb 


''*I>r.  Tlaiiahaii  given  ni  thoftjUest,  the  most 
and  ftltogether  the  best  manaal  on 
dptvoua  diseucft  tlmb  has  vet  appeared,  not 
only  for  the  Btadt^ot  add  the  i^eti^tal  nraoti- 

tioner..  but  al^o  for  the  upeoiftliaL    It  haa   ,  ,  .  .  _ 

stood  tb«  ittst  for  the  lount  two  monthn  of  bo-  ^  state  of  ocr  kfi0wl«<i^  of  diteuei  at  tlte  M- 
iTii^tbA  fit^  hooic  confiul!C«d  on  dunbtful  pointa  Tonit  ly^tem.'^  —  Jfedical  and  Svytmi 
Biining  rn  actiinl  witrk,  stid  it  b»a  Midom,  iC'  pnrf^. 

fvit.  fftlUvl  to  b«  a  nii«ful  piidi!."—BoslQn  "  For  tbo  pfaj'Ficiaii  u  ^enorsl  jmli«*.M* 
Mr<iU--ai  *ink  .Sufgtfnf  Javimai.  \  for  th?  «tndrat  in  coU««r,  we  know  ijtv>^ 

"Of  all  tli«  Ameriean  worka  on  nenmloRy  ,  Rte  ToLiime  on  oervons  diieaM*  tkal  viD|tK 
this  imprefsea  tid  most  favorably  " — TArra^  j  him  so  mnch  infi^rmation,  ant]  ia  m  ooocii>* 
p«Ht!i  naxHte.  \  toanner,  an  the  above  wort"—  W«i(it»  if'** 

It  can  be  nid,  and  with  troth,  that  it  <al  Rfportrr. 
<mnld  dlHicaH  to  tvCDrnm^nri  a  more  fitiit- 
nble  rolunie  toon**  vthn  in  desirfiw  of  pelting 
a  drtjiiid,  com yirehen Rive  knowk-dgt-  of  ueo- 
T<U<^i;\%  and  that  faUy  abrc&it  with  the  timM. 
The  book  »  a  or^dit,'  not  alone  to  the  autttor, 
but  to  Aine-rtcin  neiarolojfista." — Jottrnal 

"Thi*  is  FcalK-  a  C«it-book,  welt  deMrriiig 
Ih*  wume  fcni  wnttwu  w\t\i  ».mw\,  (»xvl<il  e-y* 


The  work  is  Dot  a  mere  «k«tcb:  10  tf*\ 
its  encjolopBdic  fiilDe»«  m  ntanrtLlIuut. 
even  debatable  pointfl  th«t  tr.i '  '  -  '^-'^ 
omitted  witfaont  dethmenT  * 
plan  of  the  work  are  pmen^  '-'^ 
the  antfaotV  own  Tiewt  thet< 
rwomtnend  the  book  to  the 
end  practitioncr/'^^otcmu'  ' 


lop  iuwii«  »im-tv.«,«".^"-.'"™ — 'Coniidering  tlw  awipe  and  Kia*  ^^-^^ 
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l)iae€L8e8  of  the  Nervous  Systenu 
Eichhorsty  Dr.  Hernuum, 

PiofiMBor  of  Spedal  Pitholoftx  and  Thcnpcntlca  and  Cliector  of  the  TTnlrvnit;  Helical  Clinic  In 
Zurich. 

DISEASES  OF  THE  NERVES,  MUSCLES,  AND  SKIN.  lUus- 
trated  by  one  hundred  and  fifcy-seven  fine  wood-engravings.  Being 
Volume  III.  of  the  "Handbook  of  Practical  Medicine."  Sold  by 
subscription  only. 

Eriehsen,  Jolm  Eric, 

Burgeon  Extmordinary  to  the  Quern ;  Emeritim  Profemor  of  Clinical  finmzT  In  TTniwirtty  College, 
and  Conmiltinfr  Snrgeun  to  thn  Uui>p  tal :  Kx-PreNident  nf  the  Koyal  Collega  of  UnT^uonn  of  Bntf- 
lAnd,  Biid  of  the  Hoyal  Mcdlnil  ami  CtilrurKii-nl  Sue  ety,  cU: 

ON  CONCUSSION  OF  THE  SPINE,  NERVOUS  SHOCK,  AND 
OTHER  OBSCURE  INIURIES  OF  THE  NERVOUS  SYS- 
TEM IN  THEIR  CLINICAL  AND  MEDICO-LEGAL  AS- 
PECTS.   One  volume,  8vo,  162  pages,  muslin.    Price,  $1.25. 

Gowers,  W.  B.,  H.D., 

iHbtant  Pnfcvor  of  Clinical  Medicine  In  Ijnivenity  ColleRe  :  Senior  Awirtant  Pbyddan  to  UnlvoN 
■Uf  College  Uoipital ;  l^bytddan  to  the  Kational  Hoapital  fur  the  FanUyied  and  Epileptic. 

EPILEPSY  AND  OTHER  CHRONIC  CONVULSIVE  DISEASES. 
Their  Causes,  Synipiuinb,  and  Tieairaent.  Sold  by  subscription 
only.    See  page  53. 

DIAGNOSIS  OF  THE  DISEASF^  OF  THE  BRAIN  AND 
SPINAL  CORD.    Sold  by  subscription  only. 

Eirclihoff,  Dr.  Theodore, 

Physician  to  the  SchlMwig  Inanne  Ai>ylnm  and  Privntdocent  at  the  ITnlverslty  of  Kiel. 

HANDBOOK  OF  INSANITY  FOR  PRACTITIONERS  AND 
STUDENTa  (Medical  Practitioner's  Library.)  Illustrated  with 
eleven  plates.  8vo,  362  pages.  Price,  elegantly  bound  in  maroon 
parchment  muslin,  $2.75  ;  in  flexible  leather,  gilt  top,  $3  50.  Sent, 
post-paid,  on  receipt  o(  price. 


**Th6  pernsal  of  the  work  »  a  treat  to  odo 
vho  leeki  im^t  on  luoh  a  difficnlt  branch  of 
medicine." — The  IlahHemannian  MnntMy. 
.  "  Thia  ia  a  work  of  great  practical  atilitj^r  to 
tbe  profenion,  and  well  represents  the  pcien- 
tifio  Tiewa  of  tbe  day." — Virginia  Metiical 
Monthly. 

**  ExaotDeai  of  statement  in  particnhtr  facts 
M  well  an  in  generalization,  rather  than  the 
peat  OTuioali^  of  hia  ideas  or  the  elaborate- 
.  fff  hia  analysiB,  makes  his  book  one  of 


and  to  the  specialist.  **—  The  Archives  of  Gynt' 

colomi- 

*'  Thia  handbook,  besides  being  highly  in- 
structive, is  one  of  the  most  entertaining  works 
in  the  literature  of  insanity." — The  American 
Practitioner  atid  Newt. 

Dr.  KirohhofTa  book  has  all  tbe  merits 
that  belong  to  Germuk  thoroughness  combined 
with  American  lucidity.  One  defect  only  do 
we  note — the  work  is  so  admirably  rendered  in 
English  that  the  translator's  name  ought  in 


grefct  Talue  both  to  the  general  practitioner  j  justice  to  have  been  given."— TA«  Hotpt-  't. 

Hacfarlane,  A.  W.,  M.D., 

Fallow  of  the  Rnyal  Collefte  of  PhynirianR.  Edinbnrgh ;  Fellow  of  the  Royal  Ifedlcal  and  Chimrgical  So* 
detj  of  London  ;  Examiner  in  Medical  JnriBpmdence  In  the  TTnivenity  of  Qlasgow,  etc 

INSOMNIA  AND  ITS  THERAPEUTICS.    8vo,  302  pages,  muslin. 
Price,  $1.75. 

Page,  Herbert  W. 

See  page  3& 
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Ditieams  of  tfie  Neriwua  System — ObsUitics, 


Futzel^  L«r  M.D., 


Tbillni!  V^yxjoinD  tor  Nittoq*  T11mhm»s  RnnrtftirK  IHtnl  ITwpltft! :  l^7«laUJD  to tbt  CiM l» 

Lil^j-ii*!-*.  ik-lk'vac  UtwpiUdl  Out  door  Uvtwrtutuct  ^  oud  PMboluebt  to  Oi^  Lntelk- AnkK.  btefc- 

A    TRK.VriSE    ON    COMMON    FORMS    OF  FtTNCHONAL 
NERVOUS  DISF:ASHS.    Sold  only  by  subscription. 


A 


Boose,  R.f  EdinbnrgL 

NERVK  PROSTRATION,    Second  edition.     Post  8vo,  671 
Price,  $4.50. 

BachB,  B.,  M.D. 

ON  THE  NERVOUS  DISEASES  OF  CHILDREN.    (In  Preii.) 

Starr,  M,  Allen,  M.D,,  Ph,D. 

FAMILIAR  FORMS  OF  NERVOUS  DISEASE.  With  lllnstmtiot,?. 
Diagraiiis,  and  Charts,  Octavo,  ,550  pages.  Parchment  iiiuiiin. 
Price,  $3.00. 


"  Thii  l>ook  ta  ji!«t  what  tbp  general  pncii- 
tiuner  wanCi.  It  ifr  Q(rl  a  treatise  on  nervani 
diiieaaeB.  It  is  a  clinical  »tudy  of  tho  more 
fnmiliar  forniA  of  ai^tvotiv  met  with 

flvt-ry  'lay.  The  aatUor  miule  blie  vork 
mnst  Tiracticfcl  nod  \t\%^x^^mg,''"Prficticf. 

"  Ihv  <lAt«  hHvc  b«CQ  selected  ciDlusive'lv 
fr*>m  AToehcuii  sourfca.  and  wp  have  berr  a 
work  that  cunnot  lie  oftirr  than  a  lource  of 
priiit'  tfvory  Amrrican  plivsician  and  mir- 
geon-" — .VytifArj'ii.  I'ravtitivurr. 

"In  wnlinp.  that  n-iiicU  is  tlio  mwit  com- 
ptebennblu-  ia  the  moiit  forcible.  So  ihit  \o\- 
iiini-.  full  as  it  is  of  plain  facts,  in  tlip  tnost 
useful  tn  tiie  largt-'r  number." —  Tfn^  Vafi/umin 

"ThiAi  i»  a  most  praotioal  book  and  our  of 
^•at  valnL'  to  the  ■tiuicint  and  (;4^nffr!i1  practi- 
tioner."— y*"'  York  ^f•^til^^^tl  Ji'iirmti, 

"  The  wnrk  it,  written  ia  a  very  eutertuning 
styFr  and  i!i  the  mivRt  rnluab^c  addition  to  thr 
litfntttirt^  of  ucikfi^loify  whicb  ha*  appeared 
r(«eri!y/'^.S*>»tf/ii#rH  ( 'tr^ifi'min  /"ractiti'trtrv^ 

"  rCitmerofi*  new  nnd  tiitcrewtini;  muw*  i  Una- 
trate  the  n-ritt'r's  tvj.t  and  sIkjw  lliat  the  an- 


tbor'a  esperienoe  with  ntrif  rnur*  m^M 
diseaie  oaH   ^*•en   iiii'  - 
Journal  frf  .V'^mtHA  a  ■■ 

The  work  ic  n  pra^  i  i      ■   ■  ,  ii  ■  j 

"Thi*  adniiTftMe  wurk  \<y  Dr  Starr  « tW 

ontgniwtb  itf  year*  of  oj^-n- 
turn,  iind  rejilct*  with  pr^f  ■ 
on  thr-  more  common  furiii^ 

di»inr»lt'riL" — Kclrrtir  J/niir^)!  J  

"  li  trt-ftt*  nf  those  fumig  anil  ■ 
nervni'.B  rtiM?u4ea  tbat  oomc         t  ' 
the  g^nctTvl  pr*rtitiTO*r,  an  ' 
jiio6t  coitciijfc  and  holpful  I: 
liTi«y  il<M.>tr>T  in  the  d^jm"  <■ 
eases" — Snuthrrtt  Jixi 

Dr.  HtauT  i«  fltirb 
Khc  miliject  that  X\>v  hulW  tytiiiui  i 
Kt  one*  to  til**  praHitioner-" — J^f 
mury. 

The  work  can  W  mrmty  nTnm; 
the  Btncieftt  jvnid  to.  thv-  grnpral  <■ 
it  ia  tboron^'  I'  !  .     A-  rthv  a«  ajim  l'  ^ 

Journal «/ 


WilliamB,  J.  W.  Hume, 

UNSOUNDNESS  OK  MIND  IN  ITS  LEGAL  AND  MEOICAL 
CONSIDERATIONS.  A  complete  reprint  of  tbis  important  wort 
Svo,  i66]>age5.    Price,  $1.50. 

CharpenticT,  A. 

OBSTETRICS.  Four  Svo  volumes.  Vol.  I.,  509  pages;  Vol  11.  j8» 
pages;  Vol  III.,  34S  pages;  Vol.  IV.,  404  pages,  (Wood's  Li* 
btary- )    Su  bscription. 

Partridge,  Edward  L.,  TLD^ 

Krw  T.-rt  CitT. 

THE  OBSTETRICAL  REMEMBRANCER,  A  neat  jamo  volonK^ 
Profus«\Y   \\\\v^>ti\c^  wood  engravings,  (A\'oO(f» 

Pocket  M»»ViiJ*iii^'t™^^ 
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Obstetrics — Pathology. 


Eeynolds,  Edward. 

PRACTICAL  MIDWIFERY.   A  Handbook  of  Treatment  (American 

Series  of  Medical  Text-Books.)    8vo,  434  pages,  105  illustrations, 

red  parchment  muslin.    Price,  $2.50. 

"  Iti  style  and  mode  of  treating  the  variotu  and  tboroaghly  opto  data" — Canada  Jftdiml 
aabjeets  show  that  the  aathor  thongfat  before  Jieeord. 

he  wrote.  The  young  practitioner  especially  !  This  book,  though  intended  for  the  modi- 
will  find  thia  work  of  iha  greatest  aasistanoe."  eal  student,  cxmtainit  many  practical  hints 
— Mfdieal  If/rald.  [  which  might  be  of  serrioe  not  aJonv  to  the 

"The  book  is  free  from  the  discussion  of  *' busy  practitioner,"  for  whom  so  much  is 
the  relative  advantages  and  diHadvantages  of  i  nowadays  done,  but  to  the  erery-day  practi- 
mnltiple  methods  of  procedure,  and,  though  it  I  tioner  whose  cases  do  not  come  no  frequently 
may  seem  that  most  pointu  are  sometimes  dis-  ;  that  his  knowledge  is  at  his  fingers'  ends." — 
poied  of  dogmatically,  the  advitM*  given  is  AVif>  York  Mrdival  Journal. 
nevertheless  authoritative. " — Prnctive.  \    "  For  advwiceti  sudcnts  and  beginning  prac- 

"  This  is  the  great  claim  which  the  book  can   tttioncra  this  work  will  actually  till  an  unocon- 
lay  to  being  termed  practical,  for  it  tells  the   pied  place  inEnKlish  obstetrical  literatnre.** — 
practitioner  what  is  the  bent  thing  to  do  in   Chicago  Medieai  Hecorder. 
each  class  of  oases.    All  this  advice  is  sound  1 

Terrier,  M.D. 

PRACTICAL  MANU.\L  OF  OBSTETRICS.  Fourth  edition,  en- 
larged  and  revised,  with  lour  Obstetric  Tables  of  Professor  Pajot 
First  American  edition,  with  revision  and  annotations  by  Edward 
L.  Fartridgk:,  M.I).,  Professor  of  Obstetrics  in  the  New  York  Post- 
Graduate  Medical  School.  Svo.  420  pages,  illustrated  by  one  hundred 
and  five  wood-engravings.    Sold  by  subscription  only. 

Gharcoti  J.  M.,  M.D., 

rrofaSBor  la  Rtcalty  of  Ifedidna  of  Paris ;  Phydclan  to  the  8alpCtr<tee :  Hember  of  the  Academy  of 
Uedicine:  of  the  Clinical  Six:iGty  of  Lontlun  ;  ut  the  Clinical  Kuclccj  uf  Bnds-PBsth;  of  the  Society 
ot  Natural  Sciences,  Brusat'ls ;  PreiddenL  of  tbe  Aascomit.'al  Society,  etc.,  etc 

THE  DISEASES  OF  OLD  ACxE,  Translated  by  L.  Harrison 
Hunt,  M.D.,  with  numerous  additions  by  A.  L.  Loomis,  M.D.,  etc., 
Professor  of  Pathology  and  Practical  Medicine  in  the  Medical  De- 
partment of  the  University  of  the  City  of  New  York ;  Consulting 
Physician  in  the  Charity  Hospital  ;  to  the  Hureau  of  Out-Door  Re- 
lief ;  to  the  Central  Dispensary  :  Visiting  Physician  to  the  Bellevue 
Hospital ;  to  the  Mount  Sinai  Hospital,  etc.,  etc  Sold  only  by  sub- 
scription. 

Camodiaii,  J.  M. 

A  TREATISE  OF  THE  ETIOLOGY,  PATHOLOGY.  AND 
TREATMENT  OF  CONGENITAL  DISLOCATIONS  OF  THE 
HEAD  OF  FEMUR.  Illustrated  by  lithographic  plates.  One 
vnliinip  Svo,  235  pages,  muslin.    Price,  $2.00. 
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Pathology, 


Delafleld,  Francis,  M.D., 

L'ruti.-wH'f  <jJ  IVthoLoey  auil  PmrtlcaJ  Medicine,  CoIl»g«  o[  Plr^clBiCU  nnd  ai»gmi%  Se*  Tof^  Md 

Prudden.  T.  Mitchell, 

JJiFL-ottii:  ol  l'byhlicjl»gi(«l  tnil  PaUiologltKl  LAbontniy  of  thi«  AInRinl  AeAjriatJaii  of  tbi  CuOnfiut  FVj 
tioiKoa  Biul  Soi^^iifc.  New  Yock  ;  LMtUtUt  dD  Sormkl  HikluloKX  tti  Yala  Collet*- 

A  HANDBOOK  OF  PATHOLOGICAL  ANATOMY  AND  HIS^ 
TOLOGY,  with  an  Introductory  Section  on  Pos!*riioricm  Eiamina- 
tionsand  the  Methods  of  Preserving  and  Exaniining  DiSf^ased  Tiasm-i. 
One  volume,  Svo,  609  pages.  Third  edition.  JItu&trated  with  [wo 
hundred  &Tid  twenty-four  engravings  from  orii;it»al  drawings,  pullj 
printed  in  colors.    Priccj  muslhif  $6.00  ;  leaibex,  $7.00^ 

Delafield,  Francis,  U-D., 

^otetot  fit  rAtbology  aad  FnccloU  Uedtdnv,  CuHiige  of  FhyHlcMna  uiil  SiirKtwtiv,  Hnr  TorL 

STUDIES  IN  PATHOLOGICAL  ANATOMY.  Volume  L.  treilirig 
of  the  following  subjects  :  Phlhists,  Feritunitis,  Pleurisy,  PDcunumii, 
Empyema,  Hjdrothorax,  Bronchitis,  and  Tuberculosis,  llloslrateii 
with  ninety-three  full-page  and  double-page  pfatcs  made  by  the  fol- 
lowing processes  :  Wood-engravings  of  Original  Drawings  on  [hf 
Block,  Etchings  on  Copper,  Lilhr-graphs  froni  Original  Drawrnpon 
the  Stone,  and  Photographs  of  Stiectmer.s.  Royal  Svo,  bou 
morocco,  gdt  top,  plates  hinged  on  Unen  guards.    Price,  . 

Volume  11.  i  Bfoncho-Pncunionia,  Chronic  Phthisis,  Lobar  Pneuoionti, 
Acute  Bright's  Disease,  Chronic  Blight's  Disease,  lllustralcd  tiiii 
one  hundred  and  thirty-three  full  arnd  double  page  plates  hinged  cr 
linen  guards,  similar  to  those  of  Vi)l,  1,  Royal  Svo,  bound  in  ii^f 
morocco,  gilt  top.    Pr  ce,  $20.00. 

Profemtor  D-ilBfit:M*a  'Studies  In  Patlio-   r-aiilts  are  olttftin*"!  arw  ft*  r  '  ■' - 

mo  frequvutly  on  the  appeamncc  of  th«  difft?!-    lug-i,  lit]toty[M;9  frvm  origin.!  . 
cat  EUirtBt  have  thus  far  been  collect^  in  a   ea^ravingii  uf  ori^fisBJ  dr&wui((»  ul  Uvt^^g 
nnflH  iugiii}ii:t'ut  volume,  ruyal  octavo  siicd,    ebiifiiaga  uu  uot9|>er,  UtbogT»|>Ju  from  m4^| 
rmd  iupetbly  illuHtrated  witb  uLuet>--bbre«  drawxttgB  od  t&e  itouo,  urtot^'pe*  of  M^HI 
full*  ftnd  double-page  platen.     Tbo  sutbor'ft   drawings,  pb>ot«ffiapbt  <ii  FpoAiiHtit 
object  boa  been  to  dcftcrLbo  and  figure  tbt^    lldcUty  of  tbese  mnainidona  i«  bnaii(I|niM. 
minute  li^nionB  of  diwue  from  bhe  material  '  whilo  tbcir  ezecittiun  in  tbe  difTernil  milhod* 
wbicb  b&s  falten  nnder  hia  own  obaerratioD.    alludonl  tn  make  tbcm  sfK«cim»nN  of  huk  ut 
in  thin  rejiiKOt  the  book  haa  a  pcoaliar  value,    Tbe  Hubjpeta  iptciaUy  trmtt-tj  of  in  Ih  tnl 
in  repreientui^  iadividuid  work  Ln  a  wide  and   vaLunie   are  pbtbists.,   periiotiitiH..  plcoru}. 
oareroDy  cultivated  field.   The  mnltft  of  these  |  pneumonia,  empyema^   h}?di>itlii»i.i,  >>r>fl' 
labon  are  prcacDtod  for  wbat  tbcy  are  wortb   ulit^is,  tuberoolMU.    The  patliulofcv  <A 
ai  demonstrated  facta,  nutliiriff  moru  and  n<itb'   one  of  theH  diieawa  ja  tf^ri^Iy  and  cmni*^ 
itifj;  lcq<i.    Ah  very  mutluHtly  stated  bj  our  au-    EicnBirelv  d'ewjribcd  in  conrj>i-(-tii>a  w\\h  it.' 
thor,  his  plan  of  study  eimply  involved  the  !  plateit,  tana  giving  ibe  reader  tlu<  inlviuUiin 
fallowing  *A  Xature  wherevor  nhe  mi^bt  lend.  !  of  ctmical  aa  welt  as  paibdlogloal  itu^j 
Consequently,  in  viewing  tbe  ikdruirable  diSe^n-tLt  luuotM. 

entafciou     mjcruHcojiictU  apuearanaco,  we  are  I     '"Wo  cannot  oon^ratiil ate  th- 
privileged  to  lit,  aei  it  were,  w^jde  the  muter  1  waznaly  on  the  reitQltA  of  bti  Utu. 
aaci  almost  vi«w  the  ipecimcuii  with  hia  ere-    nor  can  we  recommend  th»  work  Uh<  •  >  «  -  ' 
And  here  let  'ut  nay  that  prolmbly  in  no  Bimilar   to  tbe  progreA^ive  itudcm^  ui<l  tbe  wt\ni^ 
work  ever  Itefore  piibliihc*!  are  tlitre  collected   pathologiat.   The  volume  u  «lee>ntJ,T  ptWi 
Bu  many bcautifnl  and  valuable  repTcwdtatiana  I  taatofulTy  bound,  nnd  anide  itam  it* 
of  pathnli^cal  Jeaiona  tbaa  Id  tao  one  before  '  meiit^i  is  a  triumpti  of  tj'pognfiluMl  irk'' 
Us.    The  procesKH  hy  which  these  aduiirable  1  The  ifodical  Record. 

Salter,  S.  James  A.,  M.B.,  YX,S., 

Ifetnbrr     the  nuj-at  Collvga  bf  SufSMtu  antl  Examiner  tn  B^rSTf  m.%tht  OoDpg* :  !>•>" 

DENTXl.  P\TH0\.OCT  %\5?^GERY,    One  volume, 8m 

page*!  tIW^^^Jlc^^  vox^vri.  ^VV^- 
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PatJiology — Physiology. 


Ziegler,  EmBt, 

rrofeswjr  ul  I'stln-iJuEioal  Ai»6i«fiy  to  ttia  Unlrailtj  (rf  Tflbingm. 

A  TEXT^BOOK  OF  GENERAL  PATHOLOGICAL  ANATOMY 
AND  PATHOGENESIS,  Translated  and  ediltii  lor  English  stu^ 
de^l^s  by  Ronald  McAuster,  A,M.,  M.D.»  Member  of  the  Royal 
College  of  Ptfysicians  j  Fellow  and  Medical  Lecturer  of  St,  John'ii 
College,  Cambridge.  Three  Parts  coniplele  in  one  volume,  8vo, 
1,1  iS  pages,  two  hundred  and  eighty^nioe  illustrations.  Pricey  extra 
muslin,  $5.50  ;  sheep,  $6.50. 


*'  The  book  Iij^b.  a  Lwu-fold  merit;  thet*i»t  1« 
not  DverluU'u  vWh  tletAli,  and  la  ibetefyMs 
Tslnnhlc  fu  a  text-book^  and  ita  amplu  bibltt^ 
graphical  reconla  fesciwH  cniuaJly  viiluable  u 
a  woTk  of  reCeEDocfl.  Di.  MncAlUU-r  di^wrvea 
the  bciftt  (imttkH  of  pa.tbot(i!ii«t.ri. f OT  bin  labor  and 
■kill  a»  tranftlator  and  outU^f;  aqeI  ttc  ptiti- j 
liibcrH  also  may  bu  coD^^iulatcd  upuuthe  ex- 
eelleat  mianet  iu  wlncU  they  have  fulfilled 
tbeir  p^rt  IU  ita  pcoductioti.  ^ — The  Jjiinftty 
Ltmilon,  April  \i,  1W*7, 

"As  a  lulo  tho  pathology  of  tha  ikin  Ivia 
be^  too  much  ^^jjoejaliicKTind  kepb  moro  or 
less  out  of  works  ].irtifi'aam^  tcj  include:  a  nkctflh 
c£  the  Butire  Hci,>oTii.-(!  of  i>Bthalo^j'.  Zit^jjltr  aad 
HuAIiiiUt  ibulude  iu  bnia  general  norlE  all  tha 
■peoiat  debails  that  aro  to  fouud  ib  the 
monogrnpha  of  emmant  d(.'rmatologietA.  A 
rebnttCii  ta  the  UlitAtrB-tiuna  of  tbia  Hoction  u 
Alone  tofficitnt  to  ebow  it4  v&lus.  .  ,  .  Tho 
tost  accoitipanyiDg  tiK*o  lllin«trii.titn]a  i»  very 
ooinpletc',aa  tliu.t  ^0  rmil  ^  c(iinj|iLotoi  treasury  of 
dermatolugiCftlknnivUtlgc  withina  uprltoSifiPR- 
eral  Aud  tt]>Bcial  jmtbuldgj-.  ,  ,  .  The  Hcctinn 
on  patbyloi^y  of  the  JnmcflUs  inembratiei 
tlie  higheat  fiItio,'* — Brltixfi  Ifcflicul  JnurntiL 

*'  pr.  Zifj»l<?r  i*  (mt-  fif  the  flbltst  of  tli*  moti- 
em  Cfcrman  ()a1>iji>loyiHtti,  luid  it  in  «rnnciK  them 
tllSit  th«'>  moHt  UDTL'fril  auit  thorough  siudiea  iu 
tbia  d*|»a,rtri|(^Tit  iiftve  liwit  now  fur  tnanj'  jrt-'ara 
CKcried  on." — A/.  Lintui  CottrUr  tif  Jfprficiiir. 

"  Thurei  in  a  (iCrowtTi)!  likins  Among  UB  for 
GoTBiaii  medicnl  lit«ratiire,  and  thin  work  may 
be  ftmiid  to  «iitiftfy  a,  wnnt  in  tl]i«  dirpctiort. 
Tbc  bouk  14  well  tr&iti>ilii.L«d,  And  thi^  part  uii 
paranitca^  ^t^'giitahle  Rud  sailiml.  will  he  fonnd 
mot*  tail  ana  up  to  tbe  pruseot  tlTne  tbim  any- 
thing in  the  Knglish  luig'iutge. " — AuitrieaH 

"The  illuBbmiioDft  are  excellent^  and  ths 
|«xi  ii  d«v»]ui>Fd  with  ^ho  w^nt^d  t^vo  vf  this 
gmt  teacher.  —TAf  LuuievitU  Medit^  JVhvi. 


^'FrofeMor  Zieglor  is  cduoeded  authority  for 
botb  Uttfope  ana  Amerif^L  ...  A  work 
of  rich  ixcblleucQ  f  trr  tho  ptofuA&iouai  workeiJ^ 
—Ht.  Louis  Jfrdiral  Jauruat. 

*^lt  ifl  ctnly  DccBAiDnally  that  even  celebrated 
mm  write  n  thiMoug;hly  i<atfiit  and  rehahls 
l>ook  for  Htudfiibi,  a  bout  which,  whili;  it  con- 
ilUliB  all  that  id  U<scemia\ty,  La  tiot  bo  lacigo  Iw  tO 
l^e  hindori^om<>.  E'rofi^ii'Or  'M^^t  Mo^m^  to 
havo  bei.-Q  HuuceHsful  in  BccompTUbing  auch  & 
work.  Tbe  trail jlaticin  ii  an  G.^cellent  one^  and 
the  work  ii  coafidenily  tcuoniint-ijilL-d  U*  ali 
who  wish  on  rxhauntiva  and  r^udalblc  hook  on 
patbolofy,  and  ODD  thoiDngbly  npt^  tbctilQCA.'* 

"  We  can  most  liL>aTtily  rcicummend  the  boolc 
to  the  profeaBiotL,  aud  jirwiUn^BV  for  it  be  ^rcat 
a  Gucccsi  hem  as  abroau," — Jioifon  MwUot 
and  Surf}ii:a!  Jvur**tiL 

'*  This  ia  an  omincntly  practical  worlc.  hwed 
Upon  thu  i^ntbor'a  nnusual  experience  and  tHott 
obsrrvHtian,  bat  with  ^afficjent  rcf^r^DtW  tft 
tho  gt't]L-t^|  literature  of  i-ach  anbject  dlii- 
CuABcd  to  nLak«  it  a  vsry  {-ni»|irL'h«c«ive  treats 
ise,  and  pratiticaUy  cotnpJet*-."— inMi/a- 

"  In  the  work  now  preiipnbfd  we  rw<igBjM  « 
Htipvririt  tcxt-b)H}k,  ndapttd  to  tbu  u»c  of  the 
atudi-^nL" — Jfortnrt>p(tihir  Journal. 

■^We  kn&w  uf  tio  work  iji  toy  laujtuida 
which  BO  fully  aad  com]!lctel)'  n«pivaenta  tD0 
patholoijic*!  kfiowl«lefi  of  the  day."— t"tr«ad» 
Mf<l\cm  and  Surgical  J»untal, 

"Replete  with  tunnt  valualde  u^fomiation 
by  a  moat  competent  obserTcr,  it  tan  but  com- 
mand thi^  hcnrtiefit  eoniinpndatiaTi  at  the  hand* 
ol  all  tat<?rc}ited  in  th«  lulvanoi?  and  pT'OCrfM 
of  tilt)  healing  art  and  acitinac.*' — AuulntfTtt 
J'fartidtiner. 

"  Th^sac  who  Would  l>e  iafotnurd  ou  the  very 
latent  in  patholo|fy,  miut  DWn  tbia  bfwJCr" — 
Medical  Era. 


Comatock^  J.  C. ;  and  Cominge,  N,,  1HD.» 

.  PRhVClrLES  OF  PHYSIOLOGY:  Designed  for  the  Use  of  Schools, 
Academies,  Colleges,  and  llie  General  Reader.  Contprising  a  ]''a- 
miliar  Explanation  of  tbe  Structure  and  Function!!  of  the  Organs  of 
Man,  Illustrated  by  compa.rative  refereiice$  to  those  of  the  inferior 
aniraals,  Also  an  essay  on  the  Preservation  of  Health.  With  four- 
teen quarto  plates  and  over  cifihiy  engravings  on  wood,  making  in 
all  nearly  two  hundred  figures.  One  volume,  4to,  no  pages.  Price, 
in  muUin,  uncolored,  $2.25. 
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Phymolog^y — Practice^ 


Kirkes*  Handbook  of  Physiology* 

HANDBOOK  OK  FHVSIOLOGY.  By  W.  Morrant  Hakfb,  K  kO, 
Siirgtrun  lo  5t.  Ha,iiiioloiJit:u''4  HuspuaJ  ami  ConsuUing  Stugcoii  tu 
ihc  Kvelina  Huspiial  for  Sick  Childien  ;  Lecturer  on  Fiiyii' 
St.  Bajtholiutineu*:^  Hoapital,  and  laic  Mt:iii|ii;r  ul  ihtr  Hoaitt  >< 
incrs  of  the  Royui  College  of  Surgeons  t»t  fcjigla^nd,  ant!  \imilm 
DoKMKR  Harkis,  M.D.  Lond.,  Dcuionstraior  ul  Physiology  it  St 
Bartholomew's  Hospital.  Thirteenth  edition.  In  one  volume,  with 
a  colored  plate  and  over  five  hundred  illustrations*  many  of  thein  'n 
colors.    Pricej  muslin,  $4.00  ;  leather,  $5.00, 


"  .  .  TuUy  up  to  tSe  ljit?st  liovct'-jp'mentR 
in  thi-  scieuci'  r>f  wliieh  it  tioul*.  TIj*  illun- 
trationa  or«  well  Btiectuii  aitd  it.II  li«  founcl 
very  lu-Ipfiil  to  th«  isiiideut  in  ttia  ttTortn  in 
comprflit'Dd  ami  master  cvm  the  mrtst  intri- 
Ofcto  |iortiv>n«  of  the  eubjfot," — TVi*'  Ilahrtf- 
ruanmiin,  Phiiotielpliia.  I'a.  I 

"  iHHftsl,  the  order  «f  ft|li}e<;t«  ami  arrange* 
tnenfi  of  mutUr  Eliruughuot  tbe  Yuluinc  arn 
•^not  cxTf-Hent,  axid,  m  a  hurlbool:,  the  sb- 
tcnvfi  of  bti  vontrDvenial  u^m^-ntation 
BcttliNl  pointRtt.  jkti  iidilitiun&l  rc<ion.in«n()Eiti*'a 
of  till  value  Thu  illn^tiaLtions  ciui  Lordly  Li« 
oalj«l  btfiitilLtqil.  i)-it  tli«y  are  trpll  drawn  &nd 
iliBtrncrtive.  nnJ  t-Hi->  is  the  chief  cn*l  of  a  pii't-  i 
ore  ID  n  work  on  pJiyniology."' — The  Anter-  1 


.  .     r,  .  .;  . 

pTem  • 

ccll*'l  ;       !   .  , 

till  tli(^  uJturutM^  vl  (^t^LU-liJt:nL  td  . 
f-irtu  in  tlic  m.ii;iii-e  nf  which  it  trr-a 
Sartiliifitiri,  Kew  York. 

"■Thr  Mc*»r».  Wo«mJ  iIo  no: 
tli'^  jiini'trs  Duil  ifivv  th»rin  Hi 
worki  B.t  A  iiiinJitial  pric-  '! 
pracLiioner  ftnuii-  v(  ivrs  i^  ' 
t'lp  ^^^^Dciplp^l  of  ptiyHiuliiuy  i 
nny  work  which  reaclicH  ati  '  . 
fUdWn  iti  jntriiiHie  Talnc.'"— 7 


Bichet,  Chas.,  A.M.,  Fh.D., 

Fonnui"  Intt-mi;  of  ttic  Ha<(plul  of  riifiii. 

FHYSIOl.OOY  AND  HISTOLOGY  OF  THE  CEREHRAL  CON- 
VOLUTIONS; ALSO,  POISOxVS  OF  THE  INTEI.KECL 
Translated  by  Edward  P.  I-owlfji,  M.D.  One  volume,  Svo, 
pages,  illustrated,  muslin.    Price,  $1.50. 

"T?)U      a  TCry  tboToagh  And  comprehen-  |  pbnki  DanTnlutiinnK  coc^  and  lutn  ■ 
nve  irfutis«  On       subject  of  which  it  treikb«,  1  tbftn  uiiuat  i«  ^vt-n  to  liicir 
thorotiitU  tnd  iwmpltt#  h  fur  h!)  the  knowledge  J^Ai^n  Mciitaat  AnM. 
of  the  aimiagiDmQiit  ud  morphology  of  the  cer-  ' 

Carpenter,  Wesley  M  ,  H.B., 

of  (he  ("Itj  or  Ni^  Vori:  ;  Bw-p'tA'T  ot  the  Mo-Uc^  Sucivij  uf  thi-  rxuntj  uf  Sc»  Yort . 
Of  Lbc  Ktw  Ynark  FwUiolopc*]  S^v^ety.  etc, 

AN    INDEX    OF   THE    PRACTICE    OF    MEDICINE.  i 
leather,  304  pages.    Price,  $2.50,  ntt. 


Hooper's 

PHYSICrAN'S  VADE  MECUM  :  A  Manual  of  the  Principle* 
Practice  of  Physic  ;  with  an  Outline  of  (ieneral  Pathologv.  Th 
peutirs.  and  Hygiene.  Tenth  edition.  Revised  by  VVii.liam  Alt' 
niTKTr^  r.trv,  M.B.  Cantab.,  F.R  S,.and  Johv  HARhEY,  l.onfl.. 
F.l  ..S.    Vm^uimcs  \.  iTi^k  H,    IW^stTWcd  by  wood -engravings.  Soltl 
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Practice, 


Xoomis,  Al&ed  L.,  M.D.,  LL.D., 


ProfMHor  of  FatbologT  uid  Practical  Uedldne  In  the  Medical  Dcpartmeot  ot  the  Untreraity  of  the  City 
of  New  Vork ;  VUittng  Fhydclau  tu  BvUuvue  Hosiiltul,  etc 

ATEXT.BOOIC  OF  PRACTICAL  MEDICINE.  One  handsome 
8vo  volume  of  1,147  P^pcs,  illustrated  by  two  hundred  and  eleven 
engravings.    Eighth  edition.   Price,  in  cloth,  $6.00 ;  leather,  $7.00. 


**  work  before  ns  is  a  completo  eompre- 
heiuive  tr^tise  on  general  pathology  kdA 
pnctioftl  medicine.  The  airangemeat  and 
elMsifioation  in  th&t  wliicb  the  author  has  ob- 
■emd  in  ieaching,  and  is  based  on  advanced 
pathologi(»l  knowledge" — LouimiUe  Jiedieal 

A  oarcfol  exanunation  of  the  book  creates 
the  impression  that  it  is  tbo  work  of  one  who 
•peaks  that  which  he  himself  know».  It  is 
not,  as  is  too  often  the  case  in  such  works,  a 
mere reTamping  of  statements  which  have  been 
perpetnated  throuKh  a  long  series  of  treatises 
on  the  practice  of  medicine." — J/etfimJ  Age, 

The  work  traverses  the  nsual  field  of  in- 
ternal pathology  oonsideted  in  text-books 
upon  the  foactice  of  medicine ;  bat  it  does  so 


with  evidences  of  snch  nnnsnal  discretion  and 
skill  as  to  present  the  subject  in  a  fresh  light, 
and  to  cuQBtitute  a  most  acceptable  addition 
to  medical  literature.  The  illustrations  are 
abundant,  original,  and,  as  a  mlej  neatlv 
drawn,  and  well  illnstrate  the  text,  in  whioo 
the  subjects  are  disonased  in  the  l^ht  of  the 
most  recent  additions  to  onr  knowledge  of 
pathology  and  therapeutics. " — The  Phitadel' 
phia  Mrdiml  Tlnten. 

'*  It  is  an  elaborate  work  of  1,103  pages,  with 
a  full  index,  and  is  issued  in  the  pumisher'a 
best  style.  It  must  be  rated  an  one  of  the 
standard  works  on  the  theory  and  practice  of 
medicine  in  this  country,  and  should  have  a 
preference  over  those  emanating  from  Europe, 
even  if  re-edited  in  this  country." — The  Ther- 
opeutic  Oaxette, 


Page,  B.  C.  M. 

A  PRACTICE  OF  MEDICINE  FOR  STUDENTS  AND  PRAC. 
TITIONERS.  (American  Series  of  Medical  Text-Books.)  8vo, 
559  P^gcs,  many  illustrations,  red  parchment  muslin.    Price,  $4.00. 


"  This  is  a  book  for  doctors  by  a  doctor. 
Ftom  every  page  the  practical  physician  speaks 
in  plain,  every-day  language  to  the  doctor  at 
the  bedside." — fJaillairtTn  ifftlirat  Joiirnal. 

**In  general  terms,  we  think  that  the  author 
lu  been  snccessf  ul  in  condensing  in  one  small 
lad  elegantly  bound  volume  the  best  part  of 
onr  knowlerige  of  practical  medicine." — ■M'edi- 
fal  and  Surgical  Reporter. 

"  We  feel  confident  in  anserting  that  it  will 
onlv  need  to  be  se^n  in  the  coming  years  to 
taake  its  brilliant  crimson  binding  an  every- 
day sight  in  the  most  of  our  medical  colleges." 
^Southern  Practitioner. 

**  We  regard  Dr.  Pago's  book  as  a  good  di- 


gest of  the  practice  of  medicine.  It  is  written 
m  an  easy,  natural  style,  and  the  author's  aim 
has  evidently  been  to  aid  the  practitioner  in 
recognizing  and  treating  the  various  diseases 
he  may  be  expected  to  encounter  in  the  prac- 
tice of  medicine  as  it  exists  to-day." — London 
Lancet. 

"He  has  svoirled  argument  upon  disputed 
points,  has  omitted  almost  altogether  the  re- 
lation of  his  Kiihtpct  to  pathological  anatomy, 
and  has  devoted  his  attention  mainly  to  clini- 
cal phenomena  snd  treatment.  This,  of  course, 
constitutes  the  practical  side  of  medicine,  and 
muRt  ever  commend  itself  to  the  maiorlty  of 
the  profession." — Ifew  York  Medical  Journal, 


Whittaker,  J.  T.,  XL.D., 

Frofenor  of  the  Theory  and  Practice  of  ]UedIc{ne,  Uedlcsl  College  of  Ohio,  etc.,  etc. 

A  PRACTICE  OF  MEDICINE,  PREPARED  FOR  STUDENTS 
AND  PRACTITIONERS.  8vo,  700  pages,  illustrated.  Price, 
muslin,  $5.75;  leather,  $6.50. 

*'  The  treatise  inclndes  whatever  there  is  of  I  who,  with  microscope  and  test-tnbe,  would  lit 
mbstantial  value  in  recent  advances  in  diag-  himaelf  for  the  higher  positions  in  medical 
Bosis  and  therapentics.  and  indeed  brings  the  i  science." — Cleveland  Medical  Gazette. 
nli^eot  thoron^hly  np  to  date."— J/ed)«iI  .4ff«.  '    "The  work  is  an  authoritative  one,  and 

"  Tikan  all  m  all  the  book  is  one  which  uie  '  every  page  shows  the  gotins  of  a  soholar,  phy- 
IKofesrion  will  no  donbt  soon  adopt  as  a  reli-  sloian,  and  clinician,  who  has  devoted  himself 
■Ma  oonnseloT  in  many  of  the  perpIexicieB  of  to  years  of  study,  supplemented  by  the  most 
medical  practice,  and  especially  will  it  prove  valuable  of  all  aoqnisitions,  a  broad  nrsAticsl 
«C  inMtimaUe  value  to  the  young  physician  '  expeneace."— MedXeoXandauTQ^coXKr^iyrXxr. 
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practice — jyiseaseB  of  t/is  Iteetum  and  Anus. 

Wood's  Household  Practice  of  Medicine,  Hypene,  and  Sur- 
gery. 

A  Practical  Treatise  for  the  Use  of  Karnilief,  Travellers,  Seamen^  M'mGt, 
and  others.  By  Various  Authors.  Svo,  765  pages*  iltiistnled  b]f 
colored  lithographic  plates  and  five  humlrcd  tine  wi>od-etigr*v^in|i 
Price,  per  volume,  miisliD,  $5.00 ;  brown  leather,  $6.00 ;  hjUf  isD* 
rocco,  $7.50, 

Ziemssen,  H.  Von.  MuniclL 

CYCLOPAEDIA  Ol-  THE  PRACTICE  OF  MEDICINE.  By  Van- 
ous  Authors.  Complete  in  twenty  volumes,  royal  Svo,  Price  per 
votuine,  in  muslin,  $5.00  ;  in  leather,  $6.00  ;  in  half  morocco,  $7.50. 
Sold  by  subscription  only.    See  page  60. 


Peabody,  Qeorge  L.,  M.D..  KewYork. 

SUPPLEMEM  TO  ZIEMSSEN'S  CYCL.OP.'EDIA  OF  THE  PRAC- 
TICE OF  MKDJCINK.  By  Various  Authors.  In  one  royal  &ro 
volutiie,  S44  pages,  bound  to  correspond.  Price»  in  cloth,  $6.00;  m 
tealher,  $7.00  ;  in  half  morocco^  $8.00  ;  also  extra  ihu&Ud  (not  OOl* 
responding),  $6.00;  and  in  red  leather,  $7,00. 

Bodenhamer,  William,  M.D», 

TREATISE  ON  THE  HEMORRHOIDAL  DISEASE.  Giving  its 
History,  Nature,  Cause,  Pathology,  Diagnosis,  and  Trealmcr;!.  One 
volinrie,  8vo^  over  300  pages,  iMustfated  by  two  chroino-hihogiiijhji: 
plates  and  many  wood-cui?.    Price,  iiiUbhn,  $3.00. 

*'Ifc  iH  II  prftcticnl  di^^unvn  on  botii  tb*  larjeioal  uid  medical  trrfttmcTit  of  hemorrl^t^ 
vid  it  well  i>iiitlie.l  will  eiiAbW  uiiy  mdiiod  uuui  ol  uraiiurjr  capacity  to  mftni^^  «11  ^ 
coma." — 'i%erajmtiit  UasL-tle,  I>eoPUil>«r,  IBSl. 

PRACTICAL  OBSERVATIONS  ON  THE  .4-:T10L0GV.  PATH- 
OLOGY, DIAGNOSIS,  AND  TREATMENT  OK  ANAL  FIS- 
SURE.  Illustrated  by  numerous  ca^cs  and  drawings.  One  volume, 
Svo,  199  pages,  muslin.  Price, 

fpecudtioB;  wbea  treated  It)  »MpanLt«T<>liiM 
Vfc  gvt  th«  aubjcttt  Iq  ui  txteudrd  nml  nitoBf 
form."— iSV,  Lout^  Jfetlicai  t(rji>irUr. 

"  It  wiU  boperoBed  with  iuUtmI  mJ  p""* 
vHV—Dctrait  Itft^iett  of  Hfftiii  iuf,  rU 
'■^  VVc  believe  thut  llic  nubjoi't  n-c^i* 
fall  juffbico  lib  tho  bftiids  of  tlii*  ajiUu<.  t^* 
tbftt  tbfl  work  will  b«  Lh«  KlAiiiUn]  no  ^ 
Bubjeot.  "^Buffalo  Jfedicot  and  ^Hiyiail  Jv^r- 


"The  trQailaa  Is  ihroughuiifc  carefully  nTfl- 
pared,  and  rucummeiid  it  v-^  valuuule, 
practical  baolt,  wortb  the  jilnco  in  any  work- 
ing libtikry." — Medical  and  HurgU^t  HtpoH^e. 

"Tbia  ia  the  most  complete  &ad  exteriHve 
tTHtipc  on  thi^  v^ry  paiufiil  and  troublesome 
dUeaBC.  Thfi  work  is  really  n  lijHtory  of  tbe 
diieafc>,  oonipiihiug  accuroto  dtiHcription  of 
its  BymptDiuB  HTid  pathology,  to^fthtr  with 
tbi>  pliLn  of  treatracnt^    As  ib  tb^  cAae  with  all 


THE  PHYSECAL  EXPLORATION  OF  THE  RECTUM.  Wiihtf 
Appendix  on  the  Ligation  of  Hemorrhoidal  Twmors.  Illustrated 
numerous  drawings.    One  volume,  flvo,  54  pages,  mushn,  Prt**' 

AN  ESSAY  OT^  ^tvE-CTM.  MEDICATION.    One  volume,  Svo,  5^ 
pages,  UVu&tiaXed^  tQ\i^\\Tu  "£ivct^%\.cni. 
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Di8e<m8  ofRectvm  cmd  Arms — SheunuUiam — Skm  Diseases. 


Kelsey,  Charles  D.,  M.B., 

BoTKeoii  to  St.  Psori  Inflnnmir  for  DlHMm  of  th«  Rectum  ;  GontnltiBB  Borgeoa  for  DImmm  of  the 
R*ntnm  to  Uie  U&rtem  Boapltal  and  DlipaoMuy  for  Womea  and  ObUdion,  eCo.,  etc 

THE  PATHOLOGY,  DIAGNOSIS,  AND  TREATMENT  OF  DIS- 
EASES OF  THE  RKCTUM  AND  ANUS.  Fourth  revised 
Edition.  One  volume,  8vo,  504  pages,  iUustcated  by^  two  chroma- 
lithographic  plates  and  many  woodrengravings.  Price,  in  cloth,  $4.00. 

**  The  »im  of  the  antbor  has  been  to  make  i  glad  to  lee  the  aathor  leaping  the  reward  o( 
this  book  a  aafe  guide  for  the  student  and  gen-  hiaUbonin  itsfreqtteBteditiau."— AiwTorife 
end  practitioner,  and  to  fumieh  that  informa-  Medical  JoumtU. 

tion  which  is  bo  difficult  to  obtain  witbont  I  "Bveryone  will  do  well  to  Moore  a  copy, 
apeoial  advantages,  such  as  are  obtained  by  |  for  it  is  withoat  doubt  one  of  the  best  ever 
olinios,  etc." — North  VaroHna  Med.  Jour.      \  written  upon  this  subject.** — JVa$hvUle  Jour- 

"  It  forms  the  best  recent  work  on  a  class  of  j  nal  of  Medicine  and  Surgery. 
disease  which,  although  claimed  by  snrsery,  i       The  presenteditionot  this  work,  thoruogh- 
bas  more  medical  relation  than  most  pnysi- !  ly  revued,  may  fairly  be  said  to  present  the 
ciana  are  aware." — The  CoUege  and  VUtiie  recognized  practice  ot  the  day,  while  the  au- 
Rtcord.  I  thor  ezpreMes  his  personal  news  with  muoh 

"^Hw  work  as  a  whole  is  an  admirable  force." — The  Amtriean  Journat  of  MedUnU 
rianmc  of  the  subject  up  to  date,  and  we  are  i  SeUncet, 


Longstreth,  Morris,  M.D.,  etc 

RHEUMATISM,  GOUT,  AND  SOME  OF  THE  ALLIED  DIS- 
EASES.  Sold  only  by  subscription. 


Madagan,  F.  J.,  H.D. 

RHEUMATISM,  ITS  PATHOLOGY  AND  ITS  SUCCESSFUL 
TREATMENT.    Sold  by  subscription  only. 

Liveing,  Bobert,  A.11  and  M.D.  Cantab.,  F.R.C.F.  Lond., 

I^otnrsr  on  DermstoloKv  to  the  Xfdilleiiex  Hospital  IMIiail  Bohool*.  I«te^  Physlctan  to  th»  ICddlesex 
Hospital ;  AnUior  of  *'  Notes  on  the  Treatmeiit  of  Bkin  Plussie,""  tfiphinHsil  n  Oneconim,"  eta. , 

A  HANDBOOK  ON  THE  DIAGNOSIS  OF  SKIN  DISEASES. 
One  volume,  8vo,  266  pages,  muslin.    Price,  $1.50. 

*'  The  work  is  one  which  a  careful  perusal  |  in  the  field,  we  bespeak  for  it  general  favor 
would  enable  us  to  commend  even  though  its  with  the  pnOMnxm."  —  Michwan  Medical 
field  was  occupied  by  othtts,  and  as  it  ia  alone  >  A^em. 

NOTES  ON  THE  TREATMENT  OF  SKIN  DISEASES.  One 
volume,  i6mo,  127  pages,  muslin.   Price,  $1.00. 

Morrow,  F.A.,  A.M»  M.D. 

ATLAS  OF  SKIN  AND  VENEREAL  DISEASES.  One  volume, 
half  morocco.    Price,  $3S.oa    (Subscription,  see  page  51.) 

DRUG  ERUPTIONS.  A  Clinical  Study  of  the  Irritont  Effects  of  Drugs 
upon  the  Skin.  Svo,  206  pages,  one  lithognwhed  plate.  Extra  mus- 
Im.    Price,  $1.75. 

Fasehkis,  Heinrioh. 

COSMETICS,  A  Treatise  for  Physicians.  A  complete  ttatisU.ti'aa 
from  the  German  edition.    204  pages,  "Swit, 
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DUtmen  of  the  Skytnach^  JiU^^tineSj  etc. 


Piffard,  Hcmy  G.,  A,M„  M.D. 

UU  l■AM^OL^S  MEMORANDA.    (Wood's  Pocket  Manuak)  Pncc, 

Brlsto^e,  John  Syer,  M,D<, 

And  utltern. 

UlSKASKS  OK  THE  INTESTINES  AND  PERITONEUM.  SoU 
ojily  by  subscripiion. 

Diyardin-BeaumetZf 

DISEASKS  OF  THE  STOMACH  ANI>  INTESTINES,  C03t- 
SM)KRKD  ESPECIAI.EY  WiTH  REI  ERENCE  iO  CUSU 
CAI.  THERAPEUTICS.  lA'CUircs  in  PfAClica!  McdftCUC^^ 
ered  in  the  Antoinc  Hospital,  Paris^  Eranctf,  TmasUled  If  K 
P.  Hlkd.  M.D.  VVuh  iUustraiions,  and  one  ^jlalc  in  dKroa»Uif> 
raphy.    Sold  by  subscription  only. 


Eichhorst,  Hermann,  M.I>,, 

DISEASES  OF    DIGESTIVE,   URINARY,  AND  GENEJU 
ORGANS.     Illustrated  by  one  hundred  and  six  fine 
ings.    Iking  Vulunie  il«  of  Lhe  "  Handbook  of  PrmcQcal 
Sold  by  subscription  only. 


Matthieu^  A., 

PbjrwUtNn  U>  the  PBrU  Hoiiplt«l«, 

TREATiMENT  OF  THE  DISEASES  OF  THE  STOMAC 
IN  I'KS  FINES.  Svo,  285  pages,  maroon  parchment 
$2.50;  riixible  leather,  gilt  top,  round  corners^  price,  $3-1 
II.  of  the  Medical  Practitioner's  Library,) 


^*W(s  ciimm(?nd  thit  treatise  to  the  careful  | 
nAm<a.*' — Uu^ulo  Sfedi^at  and  A'urgrlc-oi  Junf- 

Htli.  I 

"  Rp*o<!  will  not  jjermil  a»  to  ^ive  farther 
estriLtit«  from  thift  hiuhly  intereatini;  and  ttulf 


tbiA  is  tboii^ifc  the  brflt.  ■•  k  « 
tmtine  iipou  iLc  »iib)ccL  mfi  M  < 

—M'UVittrfffirttii  ^fitintl  J 

Very  miii^ii  viUiiAtkle 
dinpluvcd,  illnminiifi  t 


■oigntific  volnnic,  w^ioh  should        it*il  by   of  thp  autiior  *iid  emtirww 
flvery  m?di{;a]  prantitinncr  deftiring  tu  k«4p   IntoAt  i^Kenrrhes.    It  U  &  hmA  te* 
plu^e  with  tin*  (nlvunucn  of  tht  pTnigttnion," —   rejuy  ttudy." — SortS  Am»^^m^  Jm 
Jimrnal  0/ A>ii''riain  Jlfiriiiral  AitmrintintL  Jfoitmiijiitthtf^ 
"  In  Europe^,  where  ita  oircnIiAtlua  is  iKge,  I 

Wendt,  Edmund  C,  M.B., 

CtftftU-f  of  St.  Fmijfis-  Hospicnl ;  Piitholt»»!it  nitA  Ciinitnr  ot  ihn  ^ew  Ywli  InEm  =  ^ 

A  TREATISE  CHOLERA,    Edited  and  Prepawsi  3 

tion  wtih  John  C.  Peters,  New  York*  Johk  EL  E. 

M  D.,  Surgeon-General  U.  S.  Marine  Hositiial  Serricc^ 
McCf.Ei.t.AN.  M.D.,  Surgeon  U.  S.  Army.    Svo,  405  pap^- 
Hated  with  ma^a  and  engravings.    Price,  $3.00. 
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Bradford,  Edward  H.,  M.D.,  and  Lovett,  Bobert  W.,  M.D., 

BntseoQ  to  th«  CbildreQ'i  Umpttnl,  Bootoo  Baig«oa  to  the  SamuiUn  Honpitol ;  A«- 

CUjr  lluxpiiAl,  audtUinariuti  UiNtptUl;  SMtant  Out-l>M.iem  Burvnjti  to  the 

Iiif^trattor  lit  Cliitical  Surgvry,  tUrvanl  Cbildren'rt  UMpiMl;  Oa(-Pftti«Dt  Sur- 

Hedical  Schuul.  gcon  to  the  Carney  HoHpitat. 

A  TREATISE  ON  ORTHOPEDIC  SURGERY.  Illustrated  with 
seven  hundred  and  eighty-4iine  wood-engravings.  Octavo,  790  pages. 
Price,  extra  muslin,  $6.00. 

Clarke,  W.  Fairlie,  M.A.  and  H.B.  Oxon.,  F.B.C.S^ 

Autetuit  Surgeon  to  Char mg  Croas  HoapltaL 

A  MANUAL  OF  SURGERY.  A  new  edition,  thoroughly  revised, 
with  important  additions  by  an  American  surgeon.  Nearly  two  hun- 
dred illustrations.    Over  300  pages.    Sold  only  by  subscription. 

Hamilton,  Frank  Hastings,  A.M.,  M.D.,  LL.D., 

Ttotfmyr  of  the  Practice  of  RiirRpry,  with  Operationn,  and  of  Clinical  Snrcery,  in  BclleTue  Hoxpital 
Urdlcal  CollvKe :  Vi>'itiiig  Surtftxin  Ut  BcllvTue  Hospital ;  ConanlUnfT  Snrm-oo  to  Itnrran  of  Surgical 
and  Medical  Iti-llef  for  the  Uut-dow  Poor,  at  BeVcvne  HoKpltal ;  to  the  Central  Dlniienmir ;  mod  to 
the  Hospital  fur  the  Raptured  and  Crippled ;  Fellow  of  the  Now  York  Academy  of  Uedfdne.  etc 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.  Illus- 
trated with  four  hundred  and  sixty-seven  engravings  on  wood.  One 
volume,  royal  8vo,  954  pages.  Price,  in  muslin,  $5.50 ;  or  in  leather, 
$6.50. 

Eeetley,  C.  B.,  F.R.G.S., 

Benfor  Surgeon  to  the  Wcwt  London  Hoppital ;  BnTF«>n  to  the  Snrgleal  Aid  Society. 

AN  INDEX  OF  SURGERY.  Being  a  Concise  Classification  of  the 
Main  Facts  and  Theories  of  Surgery,  for  the  Use  of  Senior  Students 
and  others.    One  volume,  8vo,  320  pages,  muslin.    Price,  $2.00. 

Eocher,  Th ,  M  B., 

Profeww  at  the  TTniverrity  and  nirector  of  the  Snrglcal  ainic  at  the  Berne  tTnlrenlty. 

OPERATIVE  SURGERY.    8vo,  288  pages,  163  illustraiions,  extra 

muslin,  $3.00. 


"  The  book  Is  remarkable  for  its  extreme 
limplicitv  of  style,  its  entire  freedom  frnm 
■nperflnitiea  of  any  sort,  uid  its  directness. 
These  arc  indeed  always  characteristic  of  a 
master,  whether  the  topic  be  war.  Veliftion, 
Jaw,  or  medicine. " —  The  Journal  of  the  Am^ri- 
ean  J^rftiral  Annociation. 

"This  is,  for  the  ani^;eon  who  wonld  master 
the  operative  tecliniqne  of  his  pmfeshion,  the 
work  par  excellence,  for  its  author,  thongh 
diacDBsing  a  snbjeut  essentiallj  intiicate,  has 


written  simply,  ooneiselT.  and  praottoally." 
— .UttJuaehnfftlii  Sfrdiral  Journal: 

"Kocher's  book  is  of  that  character  that  in 
times  to  come  it  is  quite  likely  t4i  be  taken  f<w 
the  exponent  of  the  method  of  operating  in 
onr  epoch." — Journal  of  American  Jfedical 
Asforiation. 

"The  book  appears  in  the  excellent  style 
which  characterizes  the  work  of  this  firm,  and 
is  invalnable  to  the  operatioR  surReon."— 
aVoWA  Amrriean  Journal  of  Hovuropaihy. 


Ling,  P.  He. 

SYSTEM  OF  MANUAL  TREATMENT  AS  APPMCABT.E  TO 
SURGERY  AND  MEDICINE.  By  Arvid  Kellgrfn,  M.D., 
Edin.  8vo,  151  pages,  with  79  illustrations,  extra  parchment  muslin. 
Price,  $1.25. 

MouUin,  C.  W.  Mansell. 

SPRAINS,  THEIR  CONSEQUENCES  AND  TREATMENT.  (Re- 
print from  Medical  and  Surgical  Monographs.)  8vo,  231  pages, 
parchment  musliru    Price,  $i.5a 
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Surgery, 


Mund^,  Paul  F.,  M.D. 

SURGICAL  GYNRCOLOCV,  INCLUDING  MINOR  AND  MAJOR 
OPERATIONS.    (In  Press.) 

Feugnet,  Eugene,  M.D. 

THENATURK  OF  GUNSHOT  WOUNDS  OF  THE  AHDOMEN, 
AND  THEIR  TRKATMENT  ;  Based  on  a  Review  of  the  Cue 
of  the  late  James  Fisk,  Jr.,  in  its  Medico-legal  Aspects.  On<  rot 
ume,  8vo,  96  pages,  jnublm.    Price,  $1.25. 

Pilcber,  Lewis  S.,  A.M.,  M.D., 

THE  TREATMENT  OF  WOUNDS.  Being  a  Treatise  on  the  Prin. 
ciples  upon  which  the  Trcatnient  of  Woiiiidi  should  be  Fuunded,iihl 
on  the  Best  Methods  ol  carrying  thcni  into  Praciice.including  a  too- 
Bideration  of  the  Modifications  which  Special  Injunes  miy  deinujA 
Illustrated  by  wood-engravings.    Sold  utily  by  subscription. 

Poulet,  Alfred,  M,J>. 

A  TREATISE  ON  FOREfGN  BODIES  IN  SURGICAL  PRAC- 
TICK,    Sold  only  by  siibscri|i)ion. 

Savage,  Henry»  M*D^ 

PdJrjw  of  the JHyM  prtlcpe  af  fipr^n*  of  PnglMid,  Qofl  of  the  Conitultliiff  MetltoKl  OOcan  of  Iti 

THE'  SURGERY,  SURGICAL  PATHOLOGY,  AND  SlTROlCAt 
ANATOMY  OF  THE  FEMALE  PELVIC  ORGANS  tnaSe- 
ries  of  Plates  talipn  from  Nature,  with  Commentaries.  Notes,  and 
Cases.  Third  edition,  revised  and  greafly  extended.  Sold  onljbf 
subscription. 

Schreiber,  August 

GENERAL  ORTHOPEDICS,  INCLUDING  ORTHOPEDIC  SUR- 
GPZRY.    Complete  tTanslalion  from  the  onginal  Geroian  cdittoo. 
Svo,  357  paj^es,  388  ilUxslralions.    Price,  $1.75* 

Starr,  M.  Allen,  M.D.,  Ph.B., 

Profe«w  rtf  IHflo«»«  0!  the  Ulnri  nr\A  Krtvon*  ^ytem:  Colli^  of  ftt^rMclAii*  spd  Sbi^vum,  X««TA 

PRAIN  SURGERY.    8vp,  306  pages.    Price,  $3.00. 

^'Thiii  hnndhonk  embodlen  the  fE-nilltB  oh-  dcalint;  with  thp  problem!  pmniled  ta  <Ui 

tAine>1  hy  flxjierien^^d  teiiehw*,  *nd  will  proTe  imporUtvt  Itrtnch  r.t  mediuine  tAA  MUpcj.'— 

ft  very  valnahle  work  to  tLe  ifomfal  praoti-  PftyirioH  ani  Sjtiff}r«n.. 

Idmipr,   — TfTfut  M^Tfliral  iJo-uTnnl,  \     "looked  at  from  •  EHrgic*!  point  of  ttf* 

His  dedll'CtiniiB  ivre  clear  and  logi^^al.  Jtnd  1h\^  T^ook  '\n  a  mi«t  impartant  euntnlmtMB  V 

be  hna  AiLiiceipd^di  in  giving  tn  the  profcctian  tli4?  aubju'cte  nf  which  it  tnAH," —Hn  IwUh 

n  work  wliicVi  will  occupy  *  high  jilnfe  in  the  Htiiinrnt!  .tunrmU  0/  Suiyfri/ 
literatnre  of  thin  npecuil  dehl.    rrc^rn  a  me-      ^' AH  in  ill  this  work  of  Dr  ^  '  tiJf 

qhaiiical  itjwndjinirit  the  hnok  t«  well  gotten  take  it*  ptafe  nut  Ofll^  in  tL: 

upi,  the  paper  ih  good,  th^  illu^trBtinue  and  OiU  tbe  tJiblt.  ac  ■  nfe  and  cotki  .  > .    . -l  irlt 

type  m  eleMr—f/aillard't  Jffdical  Jovr-  both  jphynieiap*  and  *tnTg«oni.''— TA^ 

fla^  rvin  PrnHitionn-  nud  JV'rirji, 

"  The  experience  of  the  writec,  togHber  with      *'  This  b^xjk  hu  the  entire  fieW  toit^^f; 

tho  hi^arty  tw-opcratioD  of  nuoh  men  a»  Wier,  i«  well  wtitton,  it  i»  Amcriean,  il  is  •aUw** 

Hartly,  Poore,  and  Bridden,  makes  it  a  work  tatiyr." — S»ut/itrn  CnUfnrftia  PrarC-ff^ 

qf  greikt  vftlne,  und  will  probrtUj  fihd  it«  p]»Ce  _  "  Dr,  StUT  baa  trnftertaJ^eu  Ihe  t«l: ofM^ 

i&  the  librar^r  af  every  pUyRicinn  who  make*  a  iog  the  raat  liientme  in  order  to  tilac  b«£:'* 

ipeeial  irtudy  oC  ttTftiu  diat^TVrtiititiw,''^— 3(*ilwttt  t,ho  profwsioit  »  workiuj;  ba.»i»  wr  li* 

^"      \r..  ■  liin..   \r*(Urnl  yfiniv  ^M^^! '^a\*;AV\is\V,««Ba*v»rf«aaai*^ 
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The  International  EncyclopsBdia  of  Surgery,  bkvised  edition. 

A  Systematic  Treatise  on  the  Theory  and  Practice  of  Surgery.  By  au- 
thors of  various  nations.  Edited  by  John  Ashhurst,  Jr.,  M.D,, 
Professor  of  Clinical  Surgery  in  the  University  of  Pennsylvania.  In 
six  volumes,  royal  8vo.  illustrated  with  eh ronio- lithographs  and 
wood-engravings.  Price  per  volume,  muslin,  $6.00 ;  leather,  $7.00 ; 
half  morocco,  $8.oa    Sold  only  by  subscription. 

Wyeth,  John  A.,  M.D.  Univ.  of  LooiBviUey 

Vember  of  tha  Xcw  York  Coiintr  Hedlcfil  Sodcly;  tba  NevTork  FkUiokvlcAl  Bodetj;  HoDOtuy 
MMubar  of  the  College  of  Pbyriuluu  uad  Bargeoiu  uf  Little  Rock,  ArkuiMW. 

A  HANDBOOK  OF  MEDICAL  AND  SURGICAL  REFERENCE. 
One  volume,  i2mo,  279  pages.    Price,  tucks,  $1.50. 

ESSAYS  IN  SURGICAL  ANATOMY  AND  SURGERY.  8vo,  362 
pages,  illustrated,  muslin.    Price,  $2.00. 

Warren,  J.  Collins,  M.D. 

AwliUnt  Profenor  of  Bnrgery,  Hw«rd  TTnlTertltT ;  Sai^eon  to  the  Vei—rTiiinrttn  OenenU  Ro^tal; 
Hember  Amerloan  Surgical  Assodatloa ;  Honuraiy  FetJow  FhilMd«l|)blft  Academy  uf  Surgerjr. 

THE  HEALING  OF  ARTERIES  AFTER  LIGATURE  IN  MAN 
AND  ANIMALS.  One  volume,  184  pages.  Superbly  illustrated 
with  twelve  full  page  plates  in  black  and  colors.  Parchment  muslin 
binding.   Price,  $3.25. 

**TliiB  nholarly  monograph  eontains  an 
dabonta  deaoriptioii  of  tbe  different  pro- 
oe—ee  which  take  place  in  the  walls  of 
arteiiea  from  the  moment  uf  lUature  until 
the  formation  of  the  tinal  cicatrix  occurs, 
and  la  worthy  of  the  careful  cttnsideration 
of  every  pmotlcal  auneon."— TAc  Medical 

"  We  know  of  no  inch  comprehensive  and 
•Khaaative  atudy  of  the  aubject  aa  this,  in  any 


langnage  or  of  any  date."— Z%«  JMieal  Prem, 
New  York. 

This  book  presenta,  in  a  comprehenaive 
and  interesting  manner,'  the  moat  advanced 
knowledge  we  have  on  thia  point  in  lurgioal 
pathology." — Lancet  Clinic, 

'*  Thia  is  a  work  which  may  be  regarded, 
stmcturally  at  least,  aa  almoat  perfect.  It  ii 
a  real  pleaaare  to  take  ap  sach  a  volume  for 
review.^'— TAa  Zomfon  JMical  lUcord, 


Lovett,  Robert  W. 

*  See  "Bradford,  Edward  H.,"  page  29. 
Diday,  PanL 

ON  SYPHILIS  IN  INFANTS.  TransUted  by  Dr.  G.  Whitley. 
With  Notes  and  Additions  by  F.  R.  Sturois,  M.D.  With  a  colored 
plate.    Sold  only  by  subscription. 

In  bringlM  ont  an  Amerioan  edition  of  Diday'a  exoeptlonal  work,  Dr.  Stunris  in  hia 
preface,  aaya :  "  Ho  believea  that  thia  method  of  annotation  will  serve  to  briuK  out  manv 
pointa  m  the  pathology  and  treatment  of  Infantile  Byphilia  better  than  it  could  have  doae  in 
lu  independent  wmk.'* 

Xeyes,  £.  L.,  A.H.,  M.D., 

Adjnnct  Profeiwn-  of  Bnnrery,  ond  ProfeSBor  of  Dermatoloffy  In  BeUevne  Hospital  Uedloal  CtiliMl 
CcnaoltlDg  Snrgeon  to  the  Chnrity  Hoflpital ;  Surgeon  to  BeHevoe  Ho«T)lul7etcr  ^^""^I 

VENEREA/.  DISEASES.    Sold  only  by  wjAwcn^^oti. 
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Morrow,  P*  A.,  A.M.,  M,D., 

VENEREAL  MEMORANDA,  A  Manual  for  ihc  Student  and  Prac- 
titioner. Revised  in  1S94,  (Wood's  Pocket  Manuals.)  Price,  mus- 
lin, $1.00. 

"Tlie  ainntiRt  of  notienco  eicrcispd  by  the ',  *"Dr.  Morrow  has  roiiderwi  grpni  rrkp  la 
»iltUur  in  Bclci^iting  frcm  the  nnineroua  mutch'r  '  all  pructili'mera  of  rncdioinc  by  )>lw.iiig  Vd^re 
of  infummtioD  is  woniierful.  To  this  be  haa  them  in  thU  btmk  ft  ^Ifur  mid  full  ttnteincnt  n( 
addeil  thi'  rcsulta  of  hia  ]:>ersrma|  obBcrvatioiiM,  all  that  \n  knDwu  of  tlic  iu;tit>n  uf  the  mon*  im~ 
unci  his  mivde  u  numt  uaofnl  ind  roadabit*  book.  ;  fmrtiUit  druj,'»  iip*tn  ekiri.  ant)  tSt;  m.iiijqfy, 
.  .  \Vc  hi'iirlily  rercuiimeiid  Iht;  work  to  pstlioBclie"!*,  dJiijrJin*.iK.  H.i]ij  trrjilitipia  nf  tu 
ktl  tfaoBc  dr^nirinjf  the  Iftt^st  ioforniation  on  this  ,  various  le«iuiiB  wliicb  thvy  liftllitU. — Scv  Yor% 
fubjeot— C'lXKWrt  Lancet  I  M^dicai  jQurnai. 


Taylor,      W..  M.D., 

HoHiJltmJ,  New  Vork- 

SYPHIIJTIC  LESIONS  OF  THE  OSSEOUS  SYSTEM  IN  IN- 
FANTS  AND  YOUXG  CHlLDRKN.  One  volume,  §vo,  179 
pages,  musUn,    Pfice,  $2.50. 


Jaiues,  P. 

THE  THERAPEUTICS  OF  THE  RESPIRATORY  PASSAGES. 
8vo,  316  pages.    (Wood's  Library.)  Subscrii>tion. 


Blnger,  Siduey,  M.B., 

FrQfesnor  of  the  rrlncip'Cea  itA  £*ni>'ll*c  'Of  tfi»lJc;jK  in  TTiiiwreltir  Collect :  FTijrslclftn  to  UDirenill 

A  HANDBOOK  OF  THERAPEUTICS.  WITH  DIETARY  AND 
INDEX  OF  DISEASES.  Twelfth  edition.  Price,  muslin,  $5.00  j 
leather,  $6.00. 

''Upon  the  uppearnnce  of  that  now  indis-  1  the  opportaniCiy  of  fnrtlt^r  t^vting  thfm  to 
pentaole  work,  '  Hiiigcr'a  HntidbookoE  Ther»-  numerou*  caje«  of  aduUii." — t>ii.  DesscAi''  i^ 
peiitiL^s/  my  attention  woa  particularly  at*  J/rrfp>i>i/ July 'J8.  IS7T, 
trai^t«i.l  to  the  freiquancy  with  wtjioh  be  [  "  The  aiicbor  hub  iA^\^\  rr^rythitigcif  nb- 
rccommeTidfl  amall  dos^'H  of  jnediciiics  tbat  wo  .  Htantial  viaJlue  amung  cIig  niCttit  ailcauoM  ia 
hare  b«!en  acCTintPiDFtd  to  in  muuh  luff^er  therapeatien.  It  ia  a  pmcticall  work,  replflta* 
do»ca  for  entirely  different  disfuea.  Same  of  wiLh  mtercnt  anil  reliable  Information^  and 
these  remedies,  were  r^cummtaded  so  itrongly,  will  W  fontlil  to  br  oTie  wtiiab  can  be  coniult*! 
that  I  wan  Liiduced  bo  givi^  them  a  trials  more  hy  the  pmL-titinner  with  mneh  iK^viit.  Wa 
eapeoialiy  lu  my  practioi?  amnn^  childrun  com-  '  would  fu\v'x%e  cverv  youuR  ["hvainan  tfl  pr<H 
mc,  fnr  nmriy  reamms,  to  ji(lniitifHtf-7  m  dire  and  read  the  book.  It  fiiU«  all  the  aol^w 
ittlit  unple^sHiiit-taHtiiig  medicines  as  possible.  alAima  for  it  in  letter  nndtpiirit,  and  ik  writtm 
Their  ti^e  with  uhildren  rirst  having  b««n  \  In  aU«h  a  clear  and  ejmple  Htylc  that  all  wbo 

found  latiAfActnrv^  my  poaitiot:  in  ranncctinn  '  r«ad  it  will  {Ho  to  with  pleasure."  Wfater% 

with  tho  New  York  Diaponaojy  affocdeil  mo  I  Ijanat. 


CorBon,  John  W., 

Late  PhjBlclaafeithDclruui  or  "  Dl«-a*M  nf      Ch«*l  *nd  Thrrjal"  In  tti*  Ifew  Twt  •nd  ^M**ni 

pmuricfl :  foniiBrly  IttfAjf^taiL  to  the  Bruoklyo  City  Uoniiiul ;  I'tifaiciwi  [d  cti«  OmPS?  KBfMTlri 
UitalilUl.  etc. 

ON  THE  TRFAT^fENT  OF  PLEURISY.  With  an  A^ipendix  of 
Case5i  showing  the  Value  of  Combinations  of  Croton  Oil,  Eiher,  and 
Iodine,  as  Counter-irrilanis  in  other  Diseases.  One  volume,  l^roo, 
31  pagc^i  muslin.    Price,  50c. 
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Diseases  of  the  Throaty  Nose,  etc. 


Boswortli,  Franke  Hnntington,  M.D., 

Lsotnrer  on  DiwMes  of  the  Throat  In  the  Bellerue  Hmpltal  Medlcftl  College,  and  Phytlclan  In  Chnrp* 
of  the  Olinle  for  Dlaeaaes  of  tb«  Throat  In  th«  Ou^Door  Depaitinvat  ot  Bcllevna  Hospital :  Fvt- 
lowof  tbt  Kwr  Tc»k  Academy  ot  UedldM,  ot  the  American  LaiyugulagloaL  AnuciaLlon,  and  Ve::i- 
b«r  o(  the  Uedlcal  Soetelar  of  the  Ootintr  of  New  York. 

DISEASES  OF  THE  THROAT  AND  NOSE.    New  edition,  in  two 
volumes,  8vo.    Profusely  lUuatrated. 


Vol.  I. — Diseases  of  the  Nose  and  Naso-pharynx.  Royal  octavo, 
670  pages,  4  colored  plates  and  182  woodcuts.  Price,  extra  muslin, 
$6.00. 


Vol.  If. — Diseases  of  the  Throat.   Royal  octavo,  832  pages,  3  colored 
plates,  and  125  woodcuts.    Price,  extra  muslin,  $6.00. 


"Dr.  BoRworth,  who  has  by  bis  former  edi- 
tion obtained  moat  Mattering  notices,  is  again 
to  be  congratulated  in  pruducing  one  uf  the 
beet  works  upon  diseasja  of  ttie  nose  and 
throat  We  will  anxiously  look  for  the  ap- 
pearance of  volume  two,  and  predict  a  most 
pearty  welcome  from  the  medical  piesB  of  the 
world."  —  The  JfftiUal  Bulctin^  I'hilatUl- 
phia. 

"It  will  be  seen  that  this  is  an  exhaustive 
treatise,  and  one  that  the  specialist  at  least 
cannot  afl'ord  to  be  without.  The  publitihcrH' 
work  is  well  done.  The  type  is  large  ond  clear, 
and  the  illustration r  finely  execnted.  Take  it 
all  in  all,  this  work  standa  easily  among  the 


first  ever  published  in  this,  or  any  conntry, 
upon  the  subjects  of  which  it  treats.  — Buffalo 
JJrdh-al  and  J^rtrgiral  Journal. 

"  It  IB  an  entirely  new  treatise,  and  we  cc^n  - 
not  too  hijihly  commend  it  to  our  read«'ra,  as 
it  is  sure  to  be  the  work  of  the  present  decade 
in  this  specialty."— r/ke  Valifuruia  Uomao- 
path. 

"  Perspicnons  in  style,  concise  and  yet  ex- 
haustive, and  shoald  nut  only  be  on  the  table 
of  every  specialist  of  the  subjects  treated,  but 
also  upon  that  of  every  general  practitioner 
who  pretends  to  keep  abreast  with  current 
medical  thought  uid  improTement." — ISouth- 
em  Practitioner. 


Billington,  C.     M.D.,  and  O'Dwyer,  Joseph,  M.D. 

DIPHTHERIA.  ITS  NATURE  AND  TREATMENT,  and  In- 
tubation in  Croup,  and  other  Acute  and  Chronic  Forms  of  Stenosis 
of  the  Larynx.  By  Joseph  O'Dwver,  M.D.  Octavo,  pages. 
Piice,  muslin,  $      .    (Revised  edition  in  Press.) 


Eichhorst,  Hermann,  M.D., 

Pmf.>«-<or  of  S|)eclsl  ntthotosy  and  Therapenties  and  DIraotor  ot  the  Unlrerdty  Medical  Clinic  In 

Zurich - 

DISEASES  OK  THE  CIRCUI,ATORY  AND  RESPIRATORY 
APPARA  TUS.  Il  ustrated  by  one  hundred  and  three  fine  wood 
rngravincs.  Heing  Volume  I.  of  the  "  Handbook  of  Practical  Medi- 
cine."   In  four  volumes.    Sold  by  subscription  only. 

PhvfbasoT  Eichhorst  Is  the  mont  popular  lecturer  on  medicine  In  Qermany,  hts  cUnios  being 
crowded  daily.  Thongh  a  comparatively  young  man.  he  is  considered  by  his  ooantrymen  their 
foremost  authority  on  the  practice  of  medicine.  This  treatise  is  unquestionably  the  moet 
complete  of  any  hitherto  written,  embracing  the  more  rru-e  as  well  as  all  the  commoner  forms 
af  mum.   It  ii  a  perfeet  mine  of  oUnioal  ud  pathological  knowledge. 


PITBUCATIOXS  of  -S^TLLIAII  WOOD  A  COMPANY. 


UiseoHes  of  the  CJmt^  Throaty  etc. 


Ingals,  E.  rietcher.  A,1I., 

'J'hnnt  iLrii)  ('lL»^t.  NiKitiwMifrn  Univrivlt/  Woulvu'm  M«.tliakl  ck-liu(>l:  CtuItiMwr  of  LwjiuT'^fl 

l.KCTURES  ON  THK  DiAtiNOSIS  AND  TREATMENT  OF 
niSEASES  OK  THE  CHEST,  THROAT,  AND  NASAL 
CAVITIES.  Including  Physical  Oiagnobis  and  Diseases  of  ihe 
I. lings,  He^irt,  and  Aorta  ;  l^aryngology  and  Diseases  of  the  Pharjrni, 
i.arynx,  Nose,  Thyroid  Gland,  and  LEsophagus.  Third  ediutwi, 
revised  and  enlarged,  Svo,  640  pages^  240  illustrations,  mduding 
colored  plate  of  stained  tubercle  bacilli.    Price,  ^5.00. 

"Thin id  %  ?ery  complete  feview<rf  the  parh- 
tikijry.  ef.idlum',  aymEitoitiafcology,  diik^iuiiii, 
pTogiiif*)^  niifi  treatmiiiit  '>f  the  organs  piitici- 
palty  LiQiiut-rnc  I  In  i'c»|iiratinn,  with  tti>?  hcnrt 
aikI  Mrrta,  tli^roiii  ^lAml,  anil  o-flr.iphBgiin." 
—  M*'il>'m(  flullrtifl, 

"  We  huiu-tily  rbuoniuieTiJ  the  tHir>k  ti  tboai* 

with  tiic  bti.1l  literature  upon  diMafieB  uffiectiiig 
Ihi.'  rcKpirativry  imct.'"-- rJufi*apf»iir  fJmfttf. 

"  Thia  isoDeuf  tha  tnuit  exnaiibtivH  vrurlcM 
of  ihts  ^re^ent  time.  The  author  fbowe  his 
fjiitiitliarity  witti  \u»  vLiiaus  siibjects  in  the 
flciliiil  mn-iiner  in  whicli  he  trpotn  thenL"— 


fiUfhriu-nt  of  «  iMnfMii«(ll>  diffitfuU  n&rk-*- 

"An  cxvi  Ul'uI  Wnk  nf  rvlnmoe  fnr  H» 
iitmi<Mit  111  UryiiB<ilnyj.  01  the  pnvtiuatyai- 
noiMi.  uiid  i*  •■piM'iiMiLi  U>  thr  Uhnrj  of  tbr 
iar>'iiij>'Uigi*t.'" — iio*{u»  Mttlii  fit  ttwi  Avf^ri' 
Jwtiftttit. 

"The  •|ii»«inli3c  ii  rirh  in  thrraj>f-:[t 
mn\m — valmblv  ftlike  t-j  thv  gcDv 
tirmer  anil  apt-'uiAliat — *u  thk\  - 
iHNtk  tliKt  both  liir>  n^vtouikW,  cti-  ,  k:i<J  < 
oral    prad.itidTirrrt   *<ii<jiild    liare, "— l'*ri^t"J 

*'Thp  physical  «ign»  nf  '\\- 
moBt  protninciit  pW'r,  iLml  I 


S't'itliirrn  JoHTH'tl  <\f  Hmn'fnpolhi). 

"  It  IB  tbe  work  of  &  Bpeirialist  •long  broad  which  ihev  i:».n  fie  I>cit<.-r  at 

linoe.  and  of  one  wIiok  ftpeciftlum  »  the  win-  dirwt  ciinincctirm  in  iW  ti^W 

[leiitrikLiun  and  casonce  of  years  of  genera)  tiuii  nf  thr>  otbtT  IcattirrH  nl 

|im>--tL('e.  \a,tr^d  In  (firo  itv-  «tiu]ent  y 

"The  volume  ip  otie  of  vj»Iiie  alike  tn  the  picture  tlinii  be  wmilil  yd 

ajM'cial  ani.1  genernl  worker,  ivnil  we  congtwtil-  phy«icnl  iiiagii«"i»«lf-'N«/' — 

late  Dr.  Ingul^A  upon  the  BUoaeaBfnl  aceum-  eet. 


JfackenziOt  Morell,  M.D.,  London^ 

A  MANUAL  OF  DISEASES  OF  THROAT  AN"D  NOSE.  IV- 
CEUDING  THE  PHARYNX,  LARYNX.  TRACHEA,  iKSOFH 
XGUS,  Ne>SE,  AND  NASO  PHARYNX.  Two  volumes  in pnt. 
Svo,  840  pages,  muslin.    Price,  $4.g<3. 

Walter,  Henry  Hyde,  M.D,, 

IMtifipIp*  nn<1  rrte.'t4M  «t  Mfslinrm.  hi  tBc  CWIng  Cium  lluMjiltal  M.>cIlcol  SchonL 


ON  ASTHMA:    ITS  PATHOLOGY 
only  by  subscription. 

See,  Germain, 


AND   TREATMENT.  Sold 


KtTPixT  or  thf  rRcnltyof  UMIclni};  Vi-mber  of  ttifl  Aead«my  al  Uedlcine-  PhwiriM loW* HfM 

DISEASES  OF  THE  LUNGS,  OK  A  SPECIFIC,  NON-TlfBKR- 
CULOUS  NATURE.  Acute  Bronchitis.  Infeciious  Pnttinnjru. 
Gangrene,  Syphilis,  Cancer,  and  Hydatids  of  ihe  Lungs.  Tnnslatpl  • 
by  E.  P.  HuRD,  M.D.,  Member  of  the  MassachuseUs  Medical  ^?*> 
ciety  ;  Vice-President  of  the  Essex  North  District  Medical  Society. 
One  of  the  Physicians  to  the  Anna  Jaques  Hospital,  Newbun'po^^- 
Ma?.5.  ail  iKt  Translator  on  the  (icrm  TficoiT 

"  Disease,  ?tu4  oti  \VLftT\i\Ktd*£^iii-C\\!fii.  voAi-Kti^^lioti  onljf- 
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Rhino8C<ypy — Diseases  of  Urinary  Orgam. 


Semeleder,  Dr.  rriedrich, 

-  FbjTKlclan  In  Ordinary  to  hi'*  Majc^j*,  th«  Emperor  of  Mexico ;  Member  of  the  Royal  Mnlicftl  Society  ot 
Vienna  and  ot  the  Meitlcul  Society  of  Pantheon  in  Parin ;  Purincrly  Member  the  MMlical  Faculty 
of  the  Univendty  of  Vieuiu,  and  Sacgeon  to  the  Branch  HMpital  at  Oninpenilca^. 

RHINOSCOPY  AND  LARYNGOSCOPY:  THEIR  VALUE  IN 
PRACTICAL  MEDICINE.  TransUted  from  the  German  by  Ed- 
ward T.  Caswell,  M.D.  With  woodcuts  and  two  chromo-litho- 
graphic  plates.  One  volume,  octavo,  191  pages,  muslin.  Price, 
$3.25. 

.  .  .  **  In  a  somewhat  careful  reading  of  this .  of  the  profesKional  public  to  whom  it  comes." 
book,  ne  liavc  fonnd  mnoh  that  is  of  imustinl  |  — JVVv  Jork  Medical  Journal 
value,  and  we  belter*  this  will  be  the  Tordiot  1 

Blyth,  A.  W.,  M.R.aS. 

POISONS,  THEIR  EFFECTS  AND  DETECTION.  A  manual  for 
ihe  use  of  analytical  chemists  and  experts.  Wiih  an  introductory 
essay  on  the  Growth  of  Modern  Toxicology.  Volume  I.,  wuh  tables 
and  illustrations.    Volume  II.,  with  tables  and  illustrations.  Sold 

by  subscription  only. 

Note. — For  other  works  treating  of  T<Kciroiogy,  nee  "  Kssentialfl  of  Chemistry  and  Toziool- 
ogy,"  and  "  A  Guide  to  UriiialyBiB  and  Toxicol(^  "  under  '*  Chemistry  "  page  5. 

Belfield,  W.  T.,  M.D.. 

FlUholnfri^  to  the  Conk  County  HnR;>ita1 :  Sunreon  to  the  Ocntto- Urinary  Department.  Central  DIspcn* 
eary,  Chicnfro ;  I'hyr'ici&n  to  the  Oakwood  Kt^treat,  (lenrva.  Wia. 

DISEASES  OF  THE  URINARY  AND  MALE  SEXUAL  ORGANa 
Sold  by  subscription  only. 

Coulson,  W.  J.,  F.B.C.S. 

ON  THE  DISEASES  OF  THE  BLADDER  AND  PROSTATE 
GLAND.  Sixth  edition,  revised.  One  volume,  8vo,  393  pages, 
handsomely  illustrated.    Sold  by  subscription  only. 

Finger,  Dr.  Ernest, 

Decent  of  the  Unlvemfty  of  Vienna. 

BLENNORRHCEA  OK  THE  SEXUAL  ORGANS  AND  ITS 
COMPLlCAriONS  (GONORRHfEA).  Translated  from  the 
German,  and  reproduced  with  all  plates  and  other  illustrations. 
320  pages,  muslin.   Price,  $3.00. 

Fowler,  E.  P.,  M.D. 

SUPPRESSION  OK  URINE.  Clinical  Descriptions  and  Analysis  of 
Symptoms.    One  volume,  86  pages,  illustratet),  muslin.  Price,  $1.50.- 

Alex.  W.  Stein,  M.D., 

Surppon  to  Chnritv  nofpltftl.  Ot'nitn-Urinary  and  VenerpftI  Division  ;  Profesror  of  Visceral 
Anatomy  niid  I'hysioloffy  at  thf  New  York  Coltefje  of  Dt-nllstry,  etc.,  etc. 

A  STUDY  OK  THE    TUMORS   OF   THE   BLADDER.  With 
Original  Contributions  and  Drawings.    One  volume,  octavo,  " 
pages,  muslin,  illustrpted.    Price,  $1.50. 
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Mhcellaneotts, 


Benedikt,  Moriz, 

l-r..f,-^..r  111 

ANATOMICAL  STUDIES  UPON  BRAINS  OF  CRIMINALS. 
A  CONTRIHUriON  TO  AiVTH RUrOLOG Y,  MKniCINIC, 
JURISPRUDKNCE,  AND  PSYCHOLOGY.  Translated  from 
the  German  by  K.  P.  I'owlkk,  M.I>.,  New  York;  Depanmcnl  of 
Transiation,  New  York  Mctlico-Chirurgical  Society.  Illustrated  wilh 
wood-engravings.  One  volume,  8vo,  185  pages,  musUn.  Pjice, 
$1.50. 

*'  tt  19  Btrittly  ^pienttno  philanthropy.  ani\  ]ack  of  the  •cut! men ti  of  wronfl,  tlionirb  ^ith 
K?no!ii.-8-  t**  tKe  sciijiti  of  ttuo  Im  rnun  i^iit;;.  ft  tlcAf  iwrfepti'iii  nf  it,  o«jiitii  ituTe  tijc  t^i'ij 
Coraprolienriiiig  it  liup*  the  p83"cb(»Ij)(^>' uf  ]>i:IiiciFw!  pM  vliolngicaJ  iCliaiiu.-t>.'rj«ticid  of  a 
mir  ejtiBtence,  it  lnyi!  liolii  on  IncU  tnoat  per-  elfiBR  whinili  belong*  more  tlun  cne-bolf  of 
tinejit  tn  the  M-L-lf.ite  nf  unt-itty,  indtviiliially  :  Cotnleiiiiirc;!  criniinftlii. 

iLuii  colli!cCiYe]y  In  fact,  ii  Qfieim  itp  «  very  Hu  ibown  iltihoienaLea  in  tha  (ier«1)nl  coo- 
bm-id  md  etitltely  ne-BlwteJ  »oufti«  of  infinite  fitltntiotl  vi  criminals,  v^ii.  :  defitionl  frfntm 
stiicty,  and  ahtmld  aWKkt^n  new  Tcseoroh  into  tlevoiopmeiii^,  nnii  a  consequent  rxceea  fis- 
meritttl  phenomena,  ,  BiifeK.  vrhieh  t^-n-  fim<laiu*-nti»I  deffr:t*»  Thc?w 

"Dr.  fleTiieitikt  i*  of  apiTsi™  (hat  an  inabil-  dcfcctii  arc  evident   Ihrunghoiit  tlie  eritiro 
ity  to  Ti^BtrAii)  tbeinaelve-)  from  tht^  t-&f>ptitmu  extcob  of  the  bruJti.    The  wtirk      of  fr^t 
ofidritne,  nutwithfttfiiiiUTift  thd  full  ifcppfpcii»-  vttltie," — Wt/fterit  Jf^dicat  ^riioftvr. 
tA.au  ol  IUk  BUpetioC  piiwcr  uf  tile  law,  uu  j  a  \ 


Adams^  Francis,  LL.B.,  Surgeon, 

THE  (JKNUINK  WORKS  OK  HIPPOCRATES,  Translated  from 
ihi^  Grtek,  with  a  Preliminary  Discourse  and  Annotations,  Svo» 
766  pages,  gilt  top.    Price,  extra  muslin,  $5.00. 


Buaey,  S,  C. 

CONGENIVAT.  OCCI^USION  AND  DILATATION  OK  LYMPH 
CHANNELS.    Octavo,  202  pages.    Price,  muslin,  $2.00. 


Code  of  Medical  Ethics 

ADOPTED    BY  THE  AMERICAN   MEDICAL  ASSOCLVi'lON. 
Revised  to  date.    One  volnnu*,  32mo,  39  pages,  muslm.    Price,  4or. 


CurtiB,  Edward,  A.M.,  M.D. 

MANUAL  OF  GENERAL  MEOrClNAL  TECHNOLOGY,  IN- 
CLUDING  PRESCRIPTION  U  R[TING.  One  volume,  321110, 
334  pageBj  fine  imislin.  Piice,  $1.00.  Wood's  Pocket  Manuals, 
New  edition  in  preparation. 


HutcliinsoD,  Jonathan,  F.B.S. 

THE  PEDIGREE  OF  DISEASE.    Being  six  Lectures  on  Tempera- 
ment, Idiosyncrasy  and  Diathesis,    Price^  in  extra  muslin,  $1*25. 


Index  Eerum, 

For  the  Use  of  Physicians  and  otherfi. 


See  page 
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Miscellaneous, 


Johnson,  Lanrence,  AJl,  M.D., 

WAlow  ot  the  Kow  York  Aoademr  o(  MedkriiMh  eto, 

A  MEDICAL  FORMULARY.    Sold  only  by  subscription. 

Eirby,  F.  0.,  H.B. 

A  TREATISE  ON  VETERINARY  MEDICINE  As  Applied  to 
the  Diseases  and  Injuries  of  the  Horse.  One  volume,  332  pages. 
Illustrated.    Sold  by  subscription  only. 

Lewin,  L.,  Dr^ 

AMintmnt  tl  the  PhantweoloKlaal  Initltiite  of  the  TTnlvcnIty  of  Borlln. 

THE  INCIDENTAL  EFFECTS  OF  DRUGS.  A  PHARMACO- 
LOGICAL AND  CLINICAL  HANDBOOK.  Translated  by 
W.  T.  Alexander.  M.D.  One  volume,  8vo,  239  pages,  muslin. 
Price,  $2.00. 

*^  Thai  individuals  var^  in  their  itiRoeptlbil'  i  belonging  to  this  categorr  aboond  in  the  med- 
ity  to  drugs,  and  that  idiosyncrasiea  of  the  ical  periodioalB  and  in  tne  unwritten  experi- 
moBt  unexpeuted  character  reveal  theniBelvea  ence  of  doctors,  but  Dr.  Lewin  is  the  first  to 
in  practice,  are  obserrations  of  very  ancient  make  a  book  by  collecting  and  olassilying 
date.  So  startling  are  ttiese  accidental  effecta  thei«e  data,  and  adding  to  them  his  own  obeer- 
tfaat  sometimes  tneir  cause  is  apt  to  escape  '  vationK  sharpened  by  special  study.  He  de- 
detection.  Variatiuna  in  the  nhenomena  of  serves  credit  for  breaking  new  ground  in  the 
diteaae  are  not  more  common  tnan  variations  first  place,  and  in  the  seoond  for  annotating, 
in  the  action  of  drnga,  depending  largely,  like  with  admirablejadgment,  tbia  eomewhat  nev* 
the  diseoM  phenomena,  on  the  acquired  or  in-  looted  branch  of  knowledga  ZoHf» if2«  Jfto- 
berited  peculiarities  ot  the  patient.    Facts ;  ietU  Neto$, 

L3rman,  Henry  M.,  A.M.,  M  D., 

Professor  of  PbysioloRy  and  Nervcras  IHseases  hi  RoM)  Iffedloal  College,  and  ProfMSor  Of  Thacn?  and 
Practice  of  Hedidnc  in  the  Women's  ICedioel  College.  Chicago,  lU. 

ARTIFICIAL  ANyb:STHESIA  AND  ANiKSTHETICS.  Sold  only 
by  subscription. 

Page,  Herbert  W,,  H H,C.  Cantab.,  P.B.C.S.  Eng. 

RAILWAY  INJURIES  :  WITH  SPECIAL  REFERENCE  TO 
.THOSE  OF  THE  BACK  AND  NERVOUS  SYSTEM  IN 
THEIR  MEDICO-LEGAL  AND  CLINICAL  ASPECTS.  A 
complete  reprint  of  the  English  edition.  8vo.  145  pages.  Price,  $1.25. 

Piotores  fbr  Physicians'  Offices  and  Libraries. 


Edward  Jenner,  the  First  Inocu- 
lation of  Vaccine,  May  14. 1796. 
Andrew  Vesalius.  the  Anatomist. 
Spoonful  Every  Hour. 


Prof.  Charcot's  Clinic  at  the  "  Salp*. 
tri^re "   HospiUl,   Before  the 
Operation. 
The  Rebellious  Patient. 
The  Sick  Wife.  |  Study  in  Anatomy. 

Ambrose  Par6  Demonstrating  the   William  Harvey  Demonstrating  the 

Use  of  Ligatures.  Circulation  of  the  Blood. 

The  Young  Mother.  The  Anatomical  Lecture. 

The  Village  Doctor.  The  Accident. 

Size  of  each.  19x24  inches.  Price,  each  $r.oo.  Catalogues  of  these 
pictures  free  on  application  ;  a  sheet  11x14  containing  miniature  reffrodvA* 
tiofts  ^/Aeae  wiU  ie  sent  upon  receipt  of  Jour  cents. 
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PUBUCATTONS  OF  WHiLIAM  ^VOOD  &.  COilPANT, 


MiaoeUane&tis, 


Boosa,  D.  B.  St,  John,  M.D., 

f ro'foAiir  of  th6  TiistitMiM  a1  tha  T^yc  ojid  Ear  lo  the  UnlVM^Kit]-  of  Npif  Tork. 

A  Vest-pocket  MEDICAI,  LKXICO.V.  Being  a  Dictionary  of 
the  Words,  'I'etiiis,  a.nd  Symbols  uf  Medical  Science.  CQllatcd  Irom 
the  best  aulhcuilies,  wiLh  the  additions  of  words  not  before  tniTu- 
ilueed  inlo  A  Lexicon.  With  an  Apiiendix.  Third  revist:d  and  eii- 
laTged  edilion.  Oat  volunie,  641110.  i'rice,  roan,  75c^  or  lucks, 
$r.ao. 

"The  Ijexicnn  mftnnttreii  thrflO  and  one-  tetmiTe  Lraicrm,  A*  iU  title  implici,  it  can 
faDT-Lh  inohes  in  length,  hy  two  liifd  thrti^  tie»ttcHtiti^U  in  bho  vuai  ]>iicket  To  (id y  one 
«  f  bthij  in  breAfltti.  mid  irt  thr^-fniirthi)  of  nn  who  M'oiild  1iki>  Ut  oarry  aVmt  hu  per^an  a, 
inch  tlitck,  Thff  wIioIl' work  U  well  done," —  dietionaty  oE  mpiJiffiul  wDnln  it  in  tii«  very 
Kftp  Ynrk  Teafhrv.  thing." — Ptuijie  Mi:iikiii         Huryical  Jtjur~ 

*'  TbiH  i«  (hu  imiaLliut  of  boQks,  AlWt  oji  ex-  juil. 


THF.  OLD  HOSPITAL  AND  OTHER  PAPERS.  Being  the  second 
revised  and  enlarged  edition  of  "  A  Doctor's  Suggestions,"  Uilt 
top,  uncut,  dark  olive  dolh.    Price,  $j.oo. 


MKDlCAl^  THERMOMETRY  AND  HUMAN  TEMPERATURE. 
One  vokinjej  Svo,  445  t'lges,  Illuatrateil  with  diagrams,  musllin. 
Price,  $3.50. 


Smart,  Chns,,  Major  U.  S  A. 

*A  HANDBOOK  FOR  THE  HOSPITAL  CORPS  OK  THK 
UNITED  STATES  ARMY  AND  STATE  MILITARY 
FORCES,  By  Major  Chakles  Smart.  U.  S.  A,  Nearly  603 
pages,  measuring  abont  4x5  inches,  handsomely  bound  in  green 
leather,  with  a  metal  clasp*    PricC|  per  copy,  $2,50. 


It  Kiwvm  tbfl  nii&mber*  of  th4  corpn  oleu 
rtews  iif  thnir  dutivn  at  poptn  in  time  of  pe&ce 
(ir  in  the  fiold  in  tima  uf  wap.  am]  [in-parcs 
them  t(>  tiisl'  with  mbtjlligencL'  Mio  vanous  ao- 
cidenta  that  may  occur  m  military  or  civil 
life.  ...  It  i;au  tjc  apprccialt-d  ny  the  or- 
dinary rMulur  iiUbiiii;,di  hie  mtiy  nob  he  a,  mf*ra- 
lier<if  the  HoH|,«tul  Ctorpa."— Amiy  antf  iVaw^ 
ttnjMt  r. 

"Thifi  hook  in  tHeinttCotne  ftf  thf  ne<;e«iity^ 
of  a  bigbur  intoUigniicL'  and  more  exteadfil 


knowledge  nn  the  port  af  nnn-oanimijisinnpd 
uffic'TR  of  the  mcdii  al  I'orpR  (if  the  ariny^  thvin 
hiic-o  heretofore  tx^n  r4.<|iiii:«H,  ...  In  tb« 
Tftliimt  before  ut  tbo<«  deficienciea  ar«  fiillj* 
and  inteUigently  met," — .dVrw  Twk  Jfeflif-rtl 
JiitirnJil. 

"  The  hnjtipitwl  cnrpM  of  o«ir  militarv  organi- 
xatioUa  will  owe  a  deM  of  eratitcult:  to  I>r. 
Hnurt  for  tKifl  vtlitabla  littla  handbook." 
Anni/  and  iVcttry  JmrnaL 


Sternberg,  G.  M.,  M.D< 


MALARIA  AND  MALARIAL  DISEASES,  One  volume,  Svo,  332 
pas;es.  Musliri  binding.  Sold  by  subscription  only»  Sec  second 
page  of  cover. 
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Miscellaneous. 


Tidy,  Charles  Meymott,  BLD^  F.C.S., 

Huter  of  Surgnr,  Profetwr  of  CbemUtry  and  of  Foceniie  llcdlrine  and  Pnblic  Health  at  Hm  London 
VoHtlxai,  Mrdloa]  Offlorr  of  Uwtth  for  ;  lale  ilt^K^  Modical  Offloer  of  U«dth  and  PoUo 

Aiialjrtt  tot  tho  City  of  London,  ate 

LEGAL  MEDICINE.  Volume  I.  With  two  colored  plates.  Con- 
tents :  Evidence — The  Signs  of  Death — Identity— The  Causes  of 
Death— The  Post-mortem. 

LEGAL  MEDICINE.  Volume  II.  Contents :  Expectotion  of  Life- 
Presumption  of  Death  and  Survivorship— Heat  and  Cold — Bums — 
Ligaturing —  Explosives  —  Starvation— Sex — Monstrosities —  Uer- 
maphrodism. 

LEGAL  MEDICINE.  Volume  III.  Contents:  Legitimacy  and  Pa- 
ternity— Pregnancy — Abortion — Rape,  Indecent  Exposure — Sod- 
omy, Bestiality — I^ive  Birth,  Infanticide — Asphyxia,  Drowning — 
Hanging,  Strangulation — Suffocation.    Sold  by  subscription  only. 


Visiting  List  (Medical  Beoord),  or  Fhysioian's  Diary. 

Containing  all  the  valuable  features  of  previous  publications  of  this  sort. 

Prices:  For  thirty  patients  a  wek,  handsome  red  or  black  leather 

binding,  with  or  without  dates,  $1.25;  for  sixty  patients  aweek,same 

style,  with  or  without  dates,  $i.5a 
Removable,  fitting  into  black  seaUkin  and  calf  wallets,  from  $2.50  to 

$4.00.    Send  for  a  circular. 
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WILLIAM   WOOD  &  COMRANY. 


MEDICAL  RECORD. 

A  "Weelcly  Journal  of  Nledlcin©  and  Surgery. 
Edited  by  GEORGE  F.  SHRADY.  A.M., 
PrlcBj  $5.00  a  VcAr. 

THe  Medical  Record  Tor  ytmn  bent  [he  leadine  oTgan  oT  lh>t  mvdicat  prDrrann  io  Am^nca, 
M{A  has  chilled  3  vtxliJ -wide  reputation  the  rrciiEniied  medium  of  lAlero^innalJiiintiDn  IkIwcch  itrt 
[irfi tWiighniif  tht  wktIcI,  [t  it  iiuptidpil  111  be  in  evrry  r«jp«t  a  medical  n«Wipai>cr,  and  ironttia* 
AniDisg  Original  Articles  insry  of  the  mo&i  imponant  coi^cribuiia'nt  id  medica]  liiFraLiim.  llw 
Ui»]^  practitioner  wil]  Hud  am^ciE  tl'c  Therapeutic  Hints  and  in  l*as  Cllnkal  D«pBrtm«Bl  a  litre* 
fund  oi*  practical  matter,  carcfiill/  candcraed  and  ci(c:ccdin(;ly  intcrcsiinh'.  Medical  News  frum  all 
piirl4  t>r  the  world  kupplied  thTDU{;h  Ep«dil  corrtiipDnd^ntK,  by  mail  b.rd  lFl';KT,<y>h  ;  Ne^  PubllCfl* 
tlODB  nnd  InvcntlofU  arc  reviewed  ocd  deKtibcd  :  and  in  the  Editorial  Department  iniiiici-t  dT 
cutireni  Ltiiere»t  Aire  discu&Kii  in  a  ntatiner  which  hai  eBt3.1iliiili«U  the  Medical  Record  in  uiiin:a> 
tion  of  the  whul«  prafe%RiaD  a  ihoroughly  independent  juurnaJ  Aitd  ihc  most  iilllueDtiA]  pubUcatioa 
ofitt  clakt. 


The  American  Journal  of  Obstetrics 

AND  DISEASES  OF  WOMEN  AND  CHILDREN. 
Price,  $S'O0  a  Year  {Issued  Monthly), 

Thi'tjounult  while,  iti  a  bccut]  utiie.  ipecinl,  gives  paniciiIaratie»tkiH  to  bm-chet  whkb,  nuirt  ihao 
all  nihers,  tt>  (inm  the  everyday  CKiKnence  of  the  gicnenl  pr»£titiaDer,,  Its  ficnpe  ot' uKclulnCU  u 
tbenfurc  ver^  ittdc. 

The  urifiiDAl  arhc\et  ■ppsarifig  10  itt  jtage*  aie  Kcl^cted  M'ith  a  vif^w  to  thdr  praetietil  yAlite  mhJ 
geaeral  iAtereit,  and  include  muiv  eontiibuiiDiii  iiom  wsriieri  of  wide  celebrity  And  Mitabluhed  rci[iU'l«tion. 

The  jQiUriul  ia  no!  the  organ  of  any  lociety,  being  entirely  iadepeiidenl,  and  coitinjueiltly  ttwto 
Klcct  for  pub  icnliun  only  ^Mch  m»iter  ai  will  be  mast  u>erul  iq  in  cubscrihcrs. 

Stjdeiy  Proceedintii,  Book  R«Tietf»,  and  Abitricu  or  cumeat  literature  in  iu  mpe  a,n  carEfuIly 
prepared  (eailuna  wki-clh.  aid  to  the  cDmplcleiie»  o(  the  Jbumalt 

In  f^rili^r  to  Add  ia  its  iiserutneiis  ahiJ,  attrariivencss,  special  attentit^n  li  gW^O  ta  ihfe  nutlet  of  ttliittra- 
lioDh  on<l  al]  nrtictc*  aimitting      if  arc  coviouJy  itluitraicd  liy  evctr  ai  ailabte  inunfi. 

lUCbaffraphic  and  other  plates'  are  fretiuently  iniroJiiced,  3La6  siiid  imir.enkely  to  ihe  uwrulncmt  and 
beauty  uf  ihc  JktiiTnAl.  In  lad,  the  Journal  ii  presented  in  ■  fQnn  Of  typbftk.phkai  COCclleiM:*  U»eqtiu|l«d 
by  tny  other  rnc4i^l  jovm^l. 

A  ^pecim^p  copy  will  be         fr-ee.  if  d^Mfcd. 


PRICES  AND  GLtlB  RATES: 

Medical  Record  (Weekly),        -----  $5.00  a  year, 

American  Journal  of  Obstetrics  (Monthly),    -      -  5*00  A  year* 

And  when  mailed  to  the  sime  address  and  paid  for  according  to  our  ternia  : 

Medical  Retord  and  Journal  of  Obstetrics,    >      -  Sg.oo  a  year. 

At  the  above  low  r»tc*  only  whet;  paid  in  advance  to  William  Wood  A  Cpmpany  or 
their  AeEXitt,  NOT  tbe  Trade. 
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MONOGRAPHS. 
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In  typographical  exccUence,  paper,  and  binding,  these  vol- 
umes are  examples  of  the  highest  class,  and  present  novel  and 
attractive  features  aever  before  introduced  into  medical  literature. 

It  has  been  tlie  endeavor  of  careful  and  discriminating  Editors 
to  select  from  the  very  numerous  originaJ  manuscripts  offered  to 
the  house,  and  the  great  number  of  monographs  constantly  appeif- 
ing  abroad,  such  as,  from  the  timeliness  of  their  subjects,  thesiantl- 
ing  of  their  authors,  as  well  as  the  excellence  of  their  matter,  insure 
Uieir  value  and  interest  to  the  greatest  number  of  readers. 

It  is  believed  that  the  more  intimate  acquaintance  which  llitf 
general  practitioner  will,  by  this  means,  be  able  to  gain  with  the 
work  of  his  contemporaries  will  tend  not  only  to  keep  him  more 
closely  abreast  'mith  ihe  general  progress  pf  sct(n€€\  but  afford  him 
an  insight  into  many  of  the  details  of  scientific  investigation,  wbidi 
at  present  comes  to  him  only  as  an  abstract,  filtered,  perhaps, 
through  a  mind  in  little  sympathy  with  him  or  his  work,  andoltcn 
affording  enough  only  to  interest  and  disappoint  him  from  his 
inability  to  read  the  original  and  draw  his  own  conclusions. 

Woffd's  Medical  and  Surgical  Monographs  are  bound  in  mus- 
lin, sheep,  and  half  morocco, 

The  subscription  price  is,  in  muslin  binding,  $3.00  a  volume, 
sheep,  $4,00  a  volume  ;  half  morocco.  $5.00  a  volume,  payable  0:1 
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A  complete  list  of  the  Monographs  is  ready,  and  will  be  scit 
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REFERENCE  HANDBOOK 

OF  THE 

MEDICAL  SCIENCES 


NINE  SPLENDID  IMPERIAL  OCTAVO  VOLUMES.  THOROUGHLY 
WELL  ILLUSTRATED. 

THE  pages  are  of  large  siie,  printed  in  double  columns,  and  the  type  as  small  as  can  be  read  com- 
forUDly  by  a  person  of  ordinarily  good  eyesight. 
It  will  be  seen  that  the  volumes  admitted  of  the  introduction  of  an  enormous  amount  ol 
reading  matter,  each  page  carrying  by  actual  count  as  many  words  as  are  found  upon  three  ordinary 
full  octavo  pages,  the  set  thus  equalling  the 

CONTENTS  OF  TWENTY  OR  MORE  VOLUMES  OF  THE  USUAL 

OCTAVO  SIZE, 

and  alt  of  so  practical  a  nature  that  the  entire  work  is  literally  a  handbook  for  the  daily,  constant  ref- 
erence of  the  Professional  Mao— a  book  which  no  pbyslclan,  whose  time  is  worth  anything  at  all, 
CM  afford  to  be  without. 

It  should  alto  be  noted  that  the  concise,  definite,  terse  style  of  composition  compulsory  upon 
contributors  to  this  work,  immeasurably  increases  its  value,  both  in  the  saving  of  the  busy  man's 
time,  and  also  in  the  largely  increased  amount  ^  matter  thus  made  possible  in  the  given  space. 

I^rge  treatises  on  the  Practice  of  Medicine  and  Surgery,  and  on  other  branches  of  medical  knowl- 
e'lge.  have  their  appropriate  and  necessary  place  for  long,  deliberate,  and  patient  study;  but  this 
RKFERENCE  HANDBOOK  is  designed  to  furnish  not  only  THOROUGH  AND  EXHAUSTIVE 
INFORMATION,  but  to  be  a  constant  daily  companion  and  ready  reference  on 

ALL  BRANCHES  OF  MEDICINE  AND  THE  COLLATERAL  SCIENCES. 

\  large  part  of  the  malerial  contained  in  this  HANDBOOK  is  original  work,  and,  upon  some 
subjects,  the  information  now  to  be  presented  has  heretofore  been  inaccessible,  by  reason  of  its  being 
scattered  through  guvernmentat  and  other  manuscript  records  and  archives. 

The  expense  incurred  in  the  preparation  of  the  Handbook  of  Reference  is,  from  this  and  other 
rnuses,  very  large,  and  could  only  be  warianled  by  the  probal>ility  of  an  extensive  sale  of  the  work. 
The  publishers  feel  confident,  from  the  generous  support  heretofore  accorded  their  publications,  that 
for  tnis  great  work,  exceeding  in  value,  as  they  consider,  anything  in  medicine  as  yet  published  or 
:tnuounced,  a  sale  commensurate  with  its  importance  may  confidetUly  be  expected. 

PRICES  AT  WHICH  THIS  WORK  IS  SOLD: 
In  extra  English  muslin  binding,  .....        Per  volume,  $6.00 

In  fine  leather,  raised  bands,   .......  "  7.00 

In  extra  Turkey  morocco,  English  cloth  sides,  .        .        .        .      "  8.00 

,         Delivered  at  any  Regular  Express  Co.'s  OjSice  in  the  V.  S.  at  the  above  price. 

{Local  or  stage  charges  only  to  be  paid  by  subscriber.) 
43l^he  Publishers  respectfully  give  notice  to  the  Medical  Profession  that  this  work  cannot  be 
sold  by  them  at  less  than  the  prices  printed  above,  and  consequently  it  will  not  be  supplied  by  the 
trade,  nor  will  the  volumes  be  sold  sefnrately. 

4^  Prom  trustworthy  subscribers,  payment  upon  the  instalment  plan  will  be  accepted. "G^ 


ANNOUNCEMENT. 

Medical  Science  having,  in  some  few  of  its  departments,  made  an  appreciable  advance  since  the 
appearance  of  the  last  volume  of  the 

REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES, 

the  publishers  have  just  issued  a  supplementary  volume,  in  order  to  make  this  superb  work  complete 
t>i  date  in  every  particular,  and  to  enable  it  for  many  years  to  come  to  maintain  its  position  as  unques* 
lionably  the  hat  compendium  of  medical  knowledge  ever  published.  This 

SUPPLEME^^TARY  VOLUME 

contains  everything  net^easary  to  make  the  work  as  absolutely  complete  as  human  knowledge  and  skill 
can  accomplish.  * 

In  accordance  with  this  intention  of  the  publishers,  the  editor  was  requested,  some  months  ago.  to 
lake  whatever  steps  might  be  necessary  for  the  preparation  of  such  a  volume,  which  should  contain  a 
aeries  of  articles  fully  setting  forth  the  newer  views  adopted,  and  facts  ascertained,  since  the  time  re- 
ferred to  above. 

After  a  liberal  allowance  of  space  for  panlv  revlsional  and  partly  supplementary  articles,  it  was 
found  that  there  would  be  enough  room  left  in  the  volume  for  some  entirely  new  ones  on  topics  which 
liad,  for  valid  reasons  of  one  kind  or  another,  been  omitted  from  the  original  work. 

A  LONG  LIST  OF  NEW  REMEDIES 

has  also  received  proper  consideratton. 

The  Supplement  to  the  REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES  now 
consists  of  one  imperial  octavo  volume,  fullv  and  beautifully  Illustrated,  and  uniform  in  make-up  and 
appearance  with  the  other  eight  volumes  of  the  set. 

BOUND  IN  CLOTH,  LEATHER.  AND  HALF  MOROCCO.  AT  $6.00^  97.00,  AND  |Loo^ 


SPECIALTIES  IN  THE 

PRACTICE  OF  MEDICINE 


The  activity  durinK  (he  put  !en  yean  in  (h«  pabliobon  of  workf  upon  ffvoCTaJ  niedicnic  uiJ  lur 
has  teen  very  gren,  anti  many  »nD4i  valuaLIc  btnks  hJ«v*  been  w»q*(l— wurk*  whieti  wilt  for  mMni  v 
U>  cofrte  fitamtain  tht^ir  paiiiiOiii.  a.s  icknowlc'dgai]  Aiiihohiic^  umin  the  ftuhj«v'i$  of  whicti  ih^y  1 
Espertally  noiarble  sinonE  ihe«r  are  Mien  cshausD'rt  vorlu  a*  "Thb  REPK«wwtB  H.A.Mi>-tto(FK  t»  lat 
Mkpic^i-  Sciences."  wd  "Thk  iBrntRHATluKAi-  Encvcuup^oia  'JF  SnufrHMv.  '  l»t^  of  whicllu  fVvue^ 
from  Lifne  la  time,  -are  ro'  l>e  kepi  liillj  Abreast  with  the  mosi  recent  inTettifaiioD.k. 

No  ditcmpi,  lujwevet.  h«  h*r*tari*re  bte-n  aiad«  to  fumiih  the  pc^ctiliflfi**-*  of  AiDcnca  with  •  »*rm 
httoh'  caHt^lttt  iH  ttxtual  consfHts,  and  by  aitiAtritafii'f  autkori,  upon  ail  tbc 

SPECIALTIES  IN  THE  PRACTICE  OF  MEDICINE. 

In  ih?  more  r^«lriclq<{  lields  of  inedi£aJ  pra-ctiwnn  publiotians  have  met  with  tnKh  (*iv«>t  alihe  (wtwii 
of  the  pcpfcTtiQD  ai  ihe  KMCVCior^DiA  or  OcsmniQa  aho  Gv^xi-i\M*yt.  anO  th«  kupcrb  Atla»  -* 

VENEftBAL  AMD  Skin  Pi^EASir&i  tdiird  by  Dr.  Momtw^ 

llic  markedly  favofablfe  reccpiion  Acccvded  t^itf  medical  pTofcM"an  \a  the  above  "Special  Work>  * 
— th«  miii^L  m  j  inrw  series  if  publication s^hji«  been  h  lounrv  qr^ntificaban  lo  ilur  I'Ubtulien.  «im1  IuiIj 
tbetn  now      make  fiinuaj  aDimuntement  of  ihcir  fortbcommji  cniErpnie, 

Pour  Royal  Octavo  Volumes  of  from  Six  to  Eight  Hundred  Pages 
Magnificently  EUustrated,  have  b««n  already  provided, 

TITLES  AND  AITTHORS  AS  FOLLOWS: 

VoJtinie  One. 

OPHTMALiVlOLOCiV    AND    OPHTHALMOSCOPY.      By  Dr.  lluMAH 

ScitMir>T-RiMPLEit  and  D,  B.  ST.  jOilN  ROOSA,  M.D. 
Volume  Two. 

DISEASES  OF  THE  NOSE  AND  NASO-PHARYNX.    By  Dr.  FKAWcKt 

H.  BOBWORTII. 

yoliime  Three. 

A  TREATISE  ON   ORTHOP/EDIC   SUROERV.      Bj  Edward  li 

BRAPPriRD,  M.D. 

Volame  Foar, 

DISEASES  OF  THE   LOWER  PHARYNX,   THE  LARYNX,  AND 

THE  FAUCES.    By  Dr.  Fkanckk  M.  Dosworth. 

Sfn4  for  Pros,p4eim  and  Anaiytifsl  T^lf  of  Cmlenti. 


MOW  READY. 

MORROW'S  ATLAS  OF  VENEREAL 

AND  Skin  Diseases. 

This  superb  publication  is  now  complete,  and  niaj^  fairly  he  said  to  be  theKe*! 
work  of  tlie  kind  ever  published.  It  consi^U  o(  ^evtrity-rivc  luperh  chioiDO-iiU**)* 
grapljic  j>}ates,  remarkable  for  their  accurate  and  lifelike  dcUneiiLion  of  (liacase,  ftiH'i 
ihrei!  hunilred  and  thirteen  pages  of  text,  whuse  value  is  &affiticnlJy  aitc»r«d  U  il"; 
Diune  of  tlit  anslhor.  The  first  seven  fasciculi  ircat  of  Venereal,  and  the  remjinint 
eight  0*  '*"'  "'"'^eaMa.    Ttvc  -yricG  of  the  Atlas  is  $30.00 ;  being  ml  the  rate  of  $J.oo 
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ZIEMSSEN'S  CYCLOP>EDiA 

OF  THE 

PRACTICE  OF  MEDICINE. 

Thii  gmt  work,  the  most  full  and  complete  trcatite  upon  the  practice  of  medicine  la  aajr  luguiqie. 
ii  now  completed.  It  ia  ■  ttaadard  which  will  long  mkiaiain  iti  place  at  the  great  ttorehouie  of 
medical  knowledge. 

In  now  closing  the  record  of  the  publication  of  thii  great  work,  the  Pabliehert  deure  again  to 
call  attention  to  the  great  difference  in  the  amount  of  matter  proioi*cd  by  them  to  the  subicrihers 
and  the  amount  that  tuu  actualljr  been  given  to  them. 

Fromlsed,  per  volume,  sou  to  700.  Average  ot  600. 

VuLUMK  t=   734  pagei.      VoLiiUB  7=1,060  pages.      Volumb  13=   9B7  pages. 

*'      9=    763     "  "       8i=   94Q     "  •'       M=    oil  " 

uvea "     4=  894   "  "    10=  583    *•  "     16=1,071  " 

"      5=   7a6    "  ■  "     11=   636     "  17=   983  " 

"       0=a  1,038      "  "      17=  014   

Total  number  of  pages  already  received  by  SubscriSeri  14.696 

*'        "      "     "     at  promised  by  Publishers,  10,300 

Given  to  Subscribers  above  tlielr  expectations,  .  .  4,496  pageA 
or  tkt  equivalent  0/  jH  tvlmwes  of/rom  600  t9  -joo/axes  each.  To  the  above  IS  now  to  be  adaed  stiU 
another  extra  volume — viz.:  Diseases  of  the  Skin. 

CONTENTS  I 


Vol.  z. — Acute  Infectious  Diseases.    Part  i. 
**  3.— Acute  Infectious  Diseases.    Part  a. 
*•  3.— Chronic  Infectious  Dise.ises. 
*•  4, — Diseases  of  the  Respiratory  Organs.  Part  i. 
"  5. — Diseases  of  the  Respiratory  Organs.  Part  3. 
"  6.— Diseases  of  the  Circulatory  Oreans. 
*•  7.— Diseases  of  the  Chylopoetic  System.  Part  i. 
**  8. — Diseasesof the Chylupoetic  System.  Parts. 
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